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field,  and  it  will  cost  you  less  money,  as  well 
as  save  time. 

By  using  bar-tys,  ty-chairs  and  other  con¬ 
crete  specialties  manufactured  by  us,  you 
will  also  conserve  labor,  and  at  the  same  time 
save  money.  Let  us  tell  you  more  about  our 
time-  and  labor-saving  devices. 
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No  Relaxation 

GERMANY  admits  defeat  It  remains  for  her  to 
accept  terms  and  give  necessary  guarantees.  Until 
.she  does  both,  our  war  efforts  must  be  increased  not 
relaxed. 

Every  Engineer 

SOON  or  late  peace  will  come.  We  are  not  prepared 
for  it.  Every  engineer  not  in  the  war  should  address 
himself  to  reconstruction,  as  suggested  in  a  letter  on 
[L  729,  lest  peace,  however  long  delayed,  find  us  still 
unprepared. 

AH  Engineering  Societies 

UNITER  action  would  accomplish  infinitely  more  for 
reconstruction  than  isolated  individual  effort.  It 
can  be  secured  at  once  if  all  our  engineering  societies 
will  make  reconstruction  problems  their  chief  concern. 
Which  society  will  be  first? 

.\n  Example 

A  RECONSTRUCTION  confm-ence  has  been  called  by 
the  National  Municipal  League.  Its  program  goes 
far  beyond  the  municipal  field.  The  conference  at 
Rochester  (see  p.  734)  should  be  largely  attended  by 
engineers,  public  officials  and  representatives  of  engi¬ 
neering  societies. 

Every  Municipality 

HOW  many  cities  are  awake  to  the  fact  that  they 
should  immediately  formulate  reconstruction  pro¬ 
grams?  Very  few.  Adjourning  politics  indefinitely, 
every  city  should  address  itself  to  what  is  fast  becom¬ 
ing  the  most  pressing  question  of  the  hour. 

.All  States 

STATE  authorities  should  act.  Reconstruction  legis* 
lation  for  both  states  and  cities  will  be  needed. 
Fortunately  most  of  the  legislatures  will  be  in  session 
this  wfnter.  No  time  should  be  lost  in  drafting  legis¬ 
lative  bills,  framing  budgets  and  planning  state  engi¬ 
neering  work  for  the  reconstruction  period. 

The  Nation 

At  LAST  reconstructimi  legislation  is  before  Con¬ 
gress.  The  Weeks-Madden  resolution  provides  for 
a  joint  Congressional  Cmnmittee  on  Reconstruction, 
(omposed  of  12  members  chosen  by  political  caucuses. 
Far  better  is  the  Senator  Overman  bill  creating  a 
Commission  on  Reconstruction,  consisting  of  five  full¬ 
time  paid  members  appointed  by  the  President.  Engi¬ 
neers  and  engineering  societies  should  back  the  principle 
of  the  commission  bill  and  secure  copies  of  it  for  study. 


The  Railways 

After  the  War 

There  are  plenty  of  indications  that  strong  oppo¬ 
sition  will  develop  to  any  attempt  to  return  the 
railroads  after  the  war  to  the  competitive  .system.  Ver>’ 
likely  popular  sentiment  will  force  the  permanent  reten¬ 
tion  of  them  by  the  Government.  The  alternative  of 
unified  corporate  control  proposed  by  Mr.  Dennis  on 
p.  711  is  not  a  new  idea.  The  advantages  of  such  a 
plan  are  well  set  forth  by  him,  however.  This  plan,  or 
some  less  comprehensive  scheme  of  regional  corporate 
operation,  seems  to  offer  the  best  solution  of  a  peace 
problem  which  needs  early  attention,  judging  from  the 
recent  new^s  from  Europe  and  Asia  Minor. 

Recruits  for  the 

Construction  Ranks 

After  the  war  the  ranks  of  the  contractor  will  be 
materially  strengthened  by  a  group  of  returned 
soldiers  who  as  young  students  are  now  being  trained  in 
the  vocational  schools  of  the  Committee  on  Training  and 
Instruction.  Already  Purdue  University  has  turned  out 
a  contingent  of  100,  and  the  second  unit  started  in  early 
in  September.  These  men,  as  noted  on  page  712,  are 
getting  in  a  short  course  such  things  as  every  concrete 
construction  man  must  get  in  the  school  of  hard  knocks 
before  he  makes  any  material  success.  Perhaps  the 
state  institutions  will  find  after  the  war  that  this  is  one 
of  the  things  they  must  add  to  their  list  of  short  courses, 
of  which  those  in  the  agricultural  field  have  proved  so 
popular.  At  any  rate,  this  is  one  by-product  of  the  war 
not  to  be  belittled. 

Partners  AH  For 

Increased  Efficiency 

SUPPORTED  last  month  by  the  War  Labor  Board. 

and  recently  made  general  for  its  plants  by  the 
United  States  Steel  Corporation,  the  eight-hour  day  is 
rapidly  becoming  universal.  Of  more  importance  than 
the  shortening  of  hours,  however,  is  the  recognition  of 
the  principle  that  working  conditions  are  not  adjusted 
to  maximum  production  until  they  are  so  arranged  as 
to  give  the  worker  a  chance  to  keep  himself  at  the 
top  notch  of  mental  and  physical  efficiency.  Long  hours 
which  denied  the  opportunity  for  recreation  and  pro 
duced  cumulative  fatigue  are  among  the  first  of  these 
working  conditions  to  be  improved.  The  benefit  in  in¬ 
creasing  individual  production  has  been  so  long  demon¬ 
strated  by  experience  that  it  is  not  surprising  to  find 
one  of  the  largest  corporations  accepting  the  plan  for 
all  its  plants.  A  further  benefit  in  the  reduction  of 
labor  turnover  among  these  plants  may  well  be  looked 
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for.  The  individual  can  stand  cumulative  fatigue  for  a 
length  of  time  dependent  on  his  vitality.  Then  his  sys¬ 
tem  demands  relief.  If  he  is  a  European  peasant,  and 
can  make  the  opportunity,  he  moves  to  America.  If  he 
is  employed  in  a  mine  or  factory  here  he  changes  his 
job.  The  next  step  after  making  it  possible  for  the 
worker  to  reach  his  greatest  efficiency  is  to  make  it 
profitable  for  him  to  do  this  by  sharing  with  him 
the  benefits  of  increased  production  and  enabling  him 
to  improve  his  social  condition.  Shortening  long  hours 
accomplishes  both  objects.  The  logical  carrying  out 
of  such  policies  in  the  industries  of  this  country  will 
make  capital,  management  and  labor  partners  for  an 
increased  efficiency  the  results  of  which  will  surprise 
some  of  America’s  competitors  in  world  trade. 

Developing  Technic  of 

Concrete  Boat  Building 

CONCRETE  barges  have  been  built  intermittently 
for  the  past  decade,  but  conditions  of  use  and  cost 
in  pre-war  days  did  not  encourage  the  practice,  nor 
were  records  of  the  methods  of  building  given  much 
publicity.  In  consequence  there  is  no  developed  technic 
of  concrete  boat  con.struction  either  for  the  river  and 
harbor  lighter  or  the  more  spectacular  ocean-going  ship. 
So  far  the  latter  in  this  country  has  been  represented 
by  one  vessel  only  and  the  bold  builders  of  that  have 
not  seen  fit  to  give  the  results  of  their  experience  to 
the  profession.  Barges,  on  the  other  hand,  are  under 
construction  in  a  dozen  or  more  widely  scattered  yards, 
in  each  of  which  individual  theories  and  practices  of 
construction  are  given  full  sway.  Standard  methods 
have  yet  to  be  developed.  Nothing  can  more  quickly 
bring  about  the  very  desirable  standardization  of  such 
methods  than  the  publication  of  de.scriptions  similar  to 
that  of  the  Aberthaw'  yard  on  page  704  of  this  issue. 
Each  yard  will  profit  by  some  advance  of  its  fellow  yard 
and  this  new  and  promising  indu.stry  will  so  much  the 
.sooner  achieve  the  stability  it  deserves. 

Another  Step  Forward 
in  Ship  Production 

SHIP  deliveries  from  the  new  yards  of  the  Atlantic 
Coast  began  last  week  when  the  9600-ton  .steamer 
“Liberty”  was  turned  over  to  the  U.  S.  Shipping  Board 
at  Kearny.  The  event  marks  another  epoch  in  our 
shipbuilding  history,  for  it  was  on  the  mammoth 
fabricated-ship  yards — Kearny,  Newark  Bay,  Bristol 
and  Hog  Island — that  our  hopes  for  a  great  emergency 
fleet  had  been  chiefly  founded.  Yet  without  a  single 
contribution  from  them,  American  ship  production  has 
broken  all  records  in  the  world’s  history  month  after 
month  since  early  summer.  Henceforth  even  greater 
performance  will  be  shown,  as  the  productive  power 
of  the  big  yards  makes  itself  felt.  Fully  four  months 
ago  these  yards  took  a  place  in  shipbuilding,  for  on 
May  80  Newark  Bay  launched  the  “Agawam,”  the 
first  agency-yard  hull,  ind  two  weeks  later  the  “Liberty” 
went  down  the  ways.  Bristol  and  Hog  Island  launched 
their  first  ships,  “Watonwan”  and  “Quistconck,”  early 
in  August.  A  great  fleet  of  vessels  has  been  put  into 
the  water  since  then  by  the  four  yards,  but  fitting-out 
proved  to  be  slow  work,  and  not  a  single  ship  had  been 
added  to  the  record  of  completed  ships  until  the 
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“Liberty”  was  delivered.  The  period  of  delay  now 
over,  and  September’s  figure  of  362,635  dea'l  eijrht 
tons  delivered  by  the  yards  of  the  United  State-  itself 
an  increase  of  ten  per  cent,  over  the  August  lecord 
is  sure  to  be  far  surpassed  by  the  deliveries  of  October 
and  the  months  to  come. 


Inland  Waterway  Development  Lays 

PERFORMANCE  has  lagged  farther  behind  promise 
in  inland  waterway  operations  than  in  any  other 
war  reform.  A  year  ago  there  was  every  reason  to 
hope  that  at  last  under  pressure  of  railway  freipht 
congestion  the  inland  waterway  would  be  permitted 
to  show  what  it  could  do  as  a  freight  carrier.  Active 
opposition  melted  away.  Government  aid  was  promised 
and  given.  Enthusiastic  reports  from  the  waterway 
advocates  seemed  to  indicate  a  return  to  the  old  days 
when  rivers  and  canals  were  crowded  with  shipping. 
This  promise  has  not  been  fulfilled.  Government  inland 
waterway  control  has  indeed  been  established  and  a  pro 
gram  for  future  work  has  been  evolved  though  not  pub¬ 
lished,  but  in  the  eight  months  which  have  elapsed  .since 
the  Government  commenced  to  take  over  certain  canals 
the  actual  increase  in  waterway  traffic  has  been  prae 
tically  negligible. 

The  New  York  State  Barge  Canal  is  the  most  conspicu¬ 
ous  example  of  this  peculiar  blight  on  activity  in  a  time 
when  speeding  up  beyond  previous  hopes  is  so  common 
as  hardly  to  be  noticed.  Some  increase  in  traffic  on 
the  New  York  canals  has  taken  place,  but  the  increase 
is  ridiculously  small.  Just  at  present  there  i'-  un¬ 
fortunately  an'  effort  to  throw  the  canal  back  into  what 
to  it  is  familiar  ground,  the  political  arena,  but  the 
difficulties  with  the  New  York  Barge  Canal  are  far 
deeper  than  those  which  lie  in  party  control.  That  the 
canal  does  not  work  to  its  full  capacity  is  the  fault 
of  the  people  of  the  State  of  New  York  who  will  not 
use  it.  Education  along  these  lines  is  a  tedious  ta.sk. 
While  barges  for  anything  like  the  capacity  of  traffic 
on  the  canal  are  not  available,  they  could  be  found 
for  intercity  freight  if  such  freight  were  available. 
The  shippers  along  the  canal,  however,  still  stick  to 
their  rail  routes. 

The  Mississippi  has  been  another  disappointment. 
Only  this  week  did  the  first  regular  barge  line  ser\-ice 
strrt,  and  there  is  no  assurance  that  this  so-called  regu- 
Lrity  will  be  continued.  Here,  again,  it  is  not  the  fault 
so  much  of  the  Government,  which  expects  to  lose  money 
on  the  early  operation  of  its  New  Orleans-St.  Louis 
barge  line,  as  it  is  the  fault  of  the  towms  along  the 
river  which  have  not  provided  proper  terminals  and  of 
the  shippers  in  those  towns  who  make  no  effort  to  use 
the  river. 

It  is  disappointing  to  those  who  hoped  that  the 
waterways  operators  would  rouse  themselves  from  their 
familiar  role  of  theoretical  promoters  and  reformers 
to  find  that  when  opportunity  has  beer  offered  no 
real  progress  can  be  readily  made.  Underground  oppo¬ 
sition  the  waterways  have  undoubtedly  had.  Favorable 
reports  recommending  certain  desirable  measures  have 
been  lost  in  the  interminable  maze  of  Washington 
offices.  Terminals  have  been  slow  in  building.  Barges 
are  difficult  to  get.  But  all  of  these  things  are  opposi- 
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tions  which  the  waterways  men  should  have  overcome 
inst  *s  so  many  other  men  in  these  days  of  stress  have 
^rcome  what  seemed  to  be  insurmountable  obstacles 
in  the  path  toward  some  necessary  reform.  The  water- 
wavs  men— and  we  use  the  term  to  represent  that  group 
so  vociferous  in  advocating  development  of  waterways 
in  the  past— should  take  a  lesson  from  the  other  engi¬ 
neers  and  builders  of  this  war. 

Shipbuilding  by  Factory  System 

There  are  inspiration  and  instruction  for  all,  but 
particularly  for  the  shipbuilder,  in  the  history  of 
the  remarkable  River  Rouge  plant,  where  the  “Eagle" 
submarine  chasers  are  being  manufactured.  In  bold 
originality  the  enterprise  has  few  parallels ;  it  embodies 
shipbuilding  of  a  wholly  new  kind.  Yet  the  service 
required  was  of  utmost  urgency,  and  no  chance  of  fail¬ 
ure  could  be  taken.  The  final  success  of  the  “Eagle” 
work  therefore  is  in  a  way  a  dramatic  climax  which 
brings  the  courageousness  of  the  project  into  sharp 
relief  and  increases  its  inspiring  effect.  But  quite  apart 
from  this,  each  item  of  plant  and  process  invites 
scrupulously  careful  study  because  it  w’as  worked  out 
with  ingenuity  and  highly  expert  knowledge  to  meet 
the  .special  manufacturing  requirements  of  the  case. 

Shipyard  men  will  therefore  be  certain  to  gain  from 
a  study  of  the  River  Rouge  work.  The  story  of  the 
development  of  the  process  told  on  p.  698  of  this  issue, 
and  the  fuller  operating  details  to  be  given  in  a  later 
issue,  make  primary  appeal  to  yard  managers,  as  sug¬ 
gestions  of  new  possibilities  in  improving  shipbuilding 
methods  with  a  view  to  incredhed  efficiency.  Though 
the  plant  is  very  different  from  a  shipyard,  almost 
startlingly  so,  yet  the  product  is  a  ship  that  any  yard 
might  turn  out,  and  most  of  the  mechanical  operations 
are  not  far  from  identical  with  those  of  ordinary  ship¬ 
building.  But  the  work  is  organized  in  a  manner  funda¬ 
mentally  different. 

Existing  shipyards  could  have  dealt  with  the  mechan¬ 
ical  part  of  the  task  of  putting  in  the  water  a  great 
fleet  of  submarine  chasers.  The  problem  was  controlled, 
however,  by  the  Navy’s  imperative  demand  for  high¬ 
speed  quantity  production  and  by  the  necessity  of  utiliz¬ 
ing  non-shipbuilding  labor — ^the  only  kind  available. 
This  brought  to  the  fore  a  proposal  of  radical  character, 
based  not  on  shipbuilding  knowledge  but  on  thorough 
experience  in  mass  manufacture.  It  was  that  factory 
■system  should  be  substituted  for  shipyard  system  and 
that  a  manufacturing  plant  of  a  new  kind  should  be 
equipped  for  the  work,  in  which  material  would  be  local¬ 
ized,  operations  segregated,  «»nd  labor  specialized  to 
deal  with  single  operations,  all  in  a  way  unknown  to 
shipyards.  This  remarkable  proposal  was  adopted  by 
the  Navy,  and  it  is  today  a  working  success. 

Henry  Ford’s  entry  into  ship  manufacture  by  way  of 
his  automobile  factory  thus  has  demonstrated  that  ship¬ 
yard  tradition  and  precedent  are  not  essential  to  the 
production  of  ships.  Already  shipbuilding  has  shown 
itself  animated  by  a  spirit  of  innovation  which  produced 
progress;  the  past  eighteen  months  have  seen  remark¬ 
able  advance  in  eflSciency.  But  the  radically  new  in¬ 
stance  of  progressivism  afforded  by  the  River  Rouge 
enterprise  cannot  fail  to  prove  an  added  stimulus 
to  "ard  new  thought  and  disregard  of  mere  tradition. 


Keenest  interest  attaches  to  the  distinguishing  char¬ 
acteristic  of  the  “Eagle”  manufacture — the  rigid  sys¬ 
tematization  and  specialization  of  labor.  Each  workei 
carries  out  a  single  set  of  open-tions  constantly  re¬ 
peated,  using  material  placed  clo.se  to  hand.  It  is  this 
fact  that  makes  the  plant  a  factory  and  the  process  a 
manufacturing  process;  not  the  buildings  or  the  plant 
arrangement  or  the  novel  launching  elevator,  but  tht 
specialist-labor  system  applied  to  carefully  analyzed  and 
segregated  operations.  This  is  the  feature  of  the  process 
that  invites  most  searching  study  by  shipbuilders.  The 
specialist-labor  system  belongs  inherently  to  quantity 
production,  but  today  all  shipbuilding  is  quantity  pro¬ 
duction. 

Whether  the  factory  methods  of  the  River  Rouge 
plant  can  be  used  to  advantage  by  the  ordinary  yard 
is  worth  determining  without  delay.  If  expert  study 
shall  show  that  a  system  of  .subdivided  organization 
in  hull  building  is  practicable  in  the  shipyard,  that  it 
would  reduce  the  handling  of  material,  increase  labor 
efficiency,  and  speed  up  production  by  holding  the  entire 
chain  of  operations  up  to  schedule,  the  value  of  the 
system  in  our  present  extreme  demand  for  ships  will 
need  no  further  proof,  and  shipyard  methods  should 
be  modified  accordingly.  There  need  be  no  concern  over 
the  unsuitability  of  the  system  for  the  commercial  ship¬ 
building  of  normal  times.  Readjustment  of  method.^ 
can  be  carried  out  at  leisure  when  emergency  shipbuild¬ 
ing  draws  near  its  close. 

Rapid  Construction  Meets  Army  Needs 

Rapid  construction,  high  efficiency  of  organization 
and  relatively  low  cost  characterize  the  erection 
of  the  immense  w’ar-supply  structures  built  during  the 
past  12  or  18  months  for  the  quartermaster  division  of 
the  U.  S.  Army.  Sudden  demand  for  enormous  quanti¬ 
ties  of  all  sorts  of  supplies  for  our  armies  in  the  field 
and  the  training  camps  made  neces.sary  the  establish¬ 
ment  of  great  warehou.ses  and  other  buildings  for 
storage  and  shipping  facilities.  Some  of  these  are  of 
a  temporary  character,  but  most  are  permanent  struc¬ 
tures,  many  of  them  with  notable  features  of  design. 
Capability  for  rapid  progress  under  high  pressure  is 
a  characteristic  of  American  engineers  and  contrac¬ 
tors,  and  many  works  attest  their  resourcefulness  in 
expediting  progress.  These  army  structures,  however, 
presented  a  special  problem,  due  to  their  number  and 
size,  the  difficulties  of  obtaining  labor  and  material, 
and  the  necessity  for  simultaneous  construction  in 
various  parts  of  the  country. 

This  was  not  a  case  of  a  single  building  or  of  rapid 
work  to  meet  a  contract  or  commercial  requirement.  It 
was  a  vast  national  emergency  which  had  to  be  met 
and  overcome  at  once  and  at  all  hazards.  The  record- 
breaking  construction  work  for  the  army  cantonments 
was  main^  on  one-  and  two-story  frame  buildings.  Thi.'^ 
warehouse  work,  however,  involved  large  and  tall  build¬ 
ings  of  steel  and  concrete,  sometimes  with  difficult 
foundations  to  be  provided. 

The  speed  with  which  this  work  wasisuccessfully  done 
in  the  face  of  many  and  great  difiSculties  attests  the 
skin  and  energy  of  the  engineers  and  contractors  to 
whom  it  was  entrusted. 
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Great  Submarine-Chaser  Factory  Produces  “Eagles  ’ 

By  Indoor  Shipbuilding  System 

Problem  of  Rapid  Production  Solved  by  Special  Design  and  by  Quantity  Manufacture — Ship  Brought  to 
Material  and  Men — ^Launching  Elevator — Plant  Built  in  Three  Months 

IThis  article  has  been  passed  by  the  Chief  Censor  of  the  Sary  Deparlmentl 


SHIP  manufacturing  instead  of  shipbuilding,  carried 
on  under  the  roof  of  an  enormous  factory,  is  used 
for  producing  the  “Eagle”  submarine  chasers  at  the  new 
Ford  plant  on  the  River  Rouge,  near  Detroit.  Ship¬ 
yard  methods  were  largely  discarded  when  the  problem 
of  immediately  creating  a  great  fleet  of  the  large  chasers 
had  to  be  solved.  The  plant  is  now  in  regular  operation, 
and  the  remarkable  system  of  ship  construction  is  a 
practical  reality. 

•  Most  characteristic  of  the  system  is  the  fact  that  the 
shipbuilding  berths  are  moved  along  to  the  material 
and  the  men,  instead  of  being  stationary  and  having  the 
men  go  to  the  berths.  That  this  process  of  taking  the 
work  to  the  men,  used  in  automobile  assembly  at  the 
Ford  shops,  could  be  made  to  serve  the  needs  of  high- 
'speed  ship  construction,  was  the  original  conviction  of 
Henry  Ford  when  he  undertook  to  build  the  fleet  of 
chasers  for  the  Government. 

Every  effort  was  bent  toward  obtaining  the  highest 
efficiency  in  applying  the  process.  Direct  straight-line 
movement  of  material  was  made  a  governing  considera¬ 
tion  when  the  factory  was  planned.  A  remarkable 
straight-line  plant  layout  is  the  result.  The  “Eagle”  plant 
lacks  all  resemblance  to  a  shipyard.  What  emphasizes 
the  difference  further  is  the  absence  of  launching  of 
the  kind  seen  in  shipyards.  The  completed  hulls  are 


lowered  into  the  water  by  a  huge  elevator  moved  vertical- 
Iv  by  hydraulic  jacks. 

A  remarkable  ship  design  is  an  essential  feature  ol 
the  “Eagle”  production.  Pressed-steel  shapes,  electric 
welding  and  electric  rivet  heating  were  called  intc 
service.  From  the  design  of  the  hull  to  the  final  equip 
ment  of  the  vessels,  the  whole  enterprise  is  a  fabric  ol 
original  thought.  The  plant,  conceived  as  a  means  foi 
most  rapid  construction  of  the  chasers — as  a  quantity- 
production  ship  factory — represents  a  combination  of 
bridge  shop,  automobile  works  and  marine  fitting-out 
yard. 

By  the  courtesy  of  the  Navy  Department  in  opening 
the  plant  to  technical  inspection,  and  in  supplying  data 
concerning  the  work.  Engineering  Nmvs-Recnrd  is  en¬ 
abled  to  present  a  description  of  the  perfected  manufac¬ 
turing  process.  Though  this  process  is  in  every  sen.se 
a  special  solution  of  a  special  problem,  yet,  being  the 
product  of  technical  genius,  expert  knowledge  and  manu¬ 
facturing  resource  of  a  high  order,  it  possesses  a  char¬ 
acter  that  is  likely  to  exert  lasting  influence  on  the 
entire  art  of  shipbuilding. 

Realizing  the  magnitude  of  the  problem  before  it,  the 
Navy  Department  brought  together  a  remarkable  com¬ 
bination  of  men  to  work  out  a  solution.  Washington 
contributed  Admiral  D.  W.  Taylor  and  Capt.  Robert 


Fia.  1  BUILDING  ''BAGLES"  BEGINS  AT  THE  HEAD  OF  THE  ASSEMBLY  SHOP  AND  CONTINUES  AT  SEVEN 
SUCCESSIVE  STATIONS;  BOTTOM  PLATING  AND  BU14CHEAD8  ARE  BEUKI  ERECTED  AT  STATION  I 


FIG.  2.  EARLY  IN  JULY  THE  FIRST  “EAGLE”  WAS  PUT  INTO  THE  WATER — A  VERTICALLY-MOVING  ELEVATOR 
TAKES  THE  I’LACE  OK  ORDINARY  LAUNCHING  WAYS 


Stocker,  who  designed  the  hull,  and  Admirals  Griffin 
and  Dyson  and  Commander  S.  M.  Robinson,  who  de¬ 
signed  the  power  plant.  Secretary  of  the  Navy  Josephus 
Daniels  contracted  with  the  Ford  Motor  Co.  to  build 
the  boats,  and  thereby  brought  into  the  work  Henrj' 
Ford,  systematizer  of  automobile  manufacture,  with  his 
strong  organization.  Shipbuilding  experience  and  crafts- 
man.ship  w'ere  called  in  by  drafting  from  the  Manitowoc 
Shipbuilding  Co.  one  of  the  most  energetic  shipbuilders 
on  the  Great  Lakes,  Charles  C,  West,  to  supervise  the 
development  of  the  hull  manufacturing  system.  Com¬ 
mander  Carlos  Bean,  of  the  Navy,  was  named  to  take 
charge  as  executive  officer  and  to  direct  the  practical 
development  of  the  power  plant,  contributing  executive 
r.bility  and  extensive  torpedoboat  experience. 

Through  the  planning  ability  and  driving  power  of 
these  men,  aided  by  mapy  others,  the  results  were 
achieved  of  converting  a  paper  design  into  a  successful 
Dictory-made  ship,  and  a  prairie  into  an  operative  manu¬ 
facturing  plant,  within  the  short  space  of  three  months. 
Only  a  little  later  than  this,  a  working  organization  was 
in  serv’ice,  despite  the  difficulty  of  obtaining  skilled  men. 

In  February  the  plans  for  the  “Eagle”  factory  were 
started;  late  in  May  the  first  hull  work  was  got  under 
way.  In  July  and  August  the  first  three  “Eagles”  were 
put  into  the  water.  Now  the  plant  is  in  running  order, 
has  a  working  force  of  nearly  three-fourths  the  ultimate 
intended  strength,  and  each  day  is  approaching  the 
maximum  rate  of  production. 

Ten  Elements  of  the  “Eagle”  System 

In  its  completed  form,  as  it  now  exists,  the  “Eagle”, 
manufacturing  system  comprises  the  following  elements : 
(!'>  A  factory  design  of  ship,  prepared  in  its  entirety 


by  the  Navy  Department,  a  design  which  has  straight 
lines  substituted  for  curves  as  far  as  possible,  in  lon¬ 
gitudinal  lines  as  well  as  in  cross-section  (Fig.  3),  and 
with  the  utmo.st  simplicity  and  strength  of  .structure; 

(2)  multiple  punching  applied  as  extensively  as  possible; 

(3)  preassembly  or  subas.sembly  of  parts  that  can  be 
set  in  place  as  units;  (4)  erection  of  the  ships  in  a 
long  file  moving  forward  to  the  material  and  to  the 
workmen;  (5)  lateral  short-distance  movement  of  the 
hull  materials  from  the  storage  piles  to  the  ships;  (6) 
step-by-step  movement,  the  file  advancing  one  station 
fthe  length  of  one  hull)  at  fixed  intervals  (three  to  six 
days) ;  (7)  arrangement  of  the  work  in  three  parallel 
competitive  working  lines;  (8)  railway-truck  mounting 
of  the  hulls  during  erection;  (9)  transfer  of  the  com¬ 
pleted  hulls  into  the  water  by  a  hydraulic  elevator; 
(10)  installation  of  interior  fittings,  machinery  and 
other  parts  in  step-by-step  progressive  movement  of  the 
ships  along  the  fitting-out  dock,  by  a  series  of  stations 
like  those  of  the  hull  erection,  and  with  short-distance 
lateral  movement  of  the  material. 

The  two  parts  of  the  system — ^hull  assembly  and  fit¬ 
ting-out — together  constitute  a  straight-line  progressive 
shipbuilding  mechanism,  but  are  physically  separated 
by  the  launching  platform  at  the  center  of  the  plant. 
A  straight-line  plant  arrangement  serves  for  carrying 
out  the  straight-line  process. 

It  does  not  appear  that  any  one  of  these  elements  is 
vital  to  the  success  of  the  fundamental  task  of  building 
the  ships  rapidly.  However,  taken  together) they  today 
constitute  an  integral  mechanism — the  “Eagle”  produc¬ 
tion  system — and  they  are  so  interrelated  that  each  one 
is  essential  to  the  successful  working  of  that  mechanism. 
This  mechanism  grew  together  gradually  during  the 


evolution  of  the  enterprise;  its  elements  did  not  come 
into  being  as  parts  of  one  original  conception. 

The  ship  design  itself  underwent  some  change  during 
the  working  out  of  the  manufacturing  procedure.  Thus, 
originally  the  side  frames 
were  6-in.  heavy-flanged  chan¬ 
nels,  but  when  it  was  recog¬ 
nized  that  these  might  give 
trouble  in  beveling  (required 
in  the  stern  and  bow  sections) 
they  were  changed  to  flanged 
plates,  following  the  design  al¬ 
ready  adopted  for  the  floors 
and  brackets  (Fig.  3).  Fur¬ 
thermore,  the  straking  was 
'^hanged  so  as  to  make  as  many 
as  possible  of  the  side  and 
bottom  plates  parallel-sided 
and  rectangular,  to  permit  of 
the  greatest  possible  extent  of 
multiple  punching  (Fig.  4). 
Some  other  changes  of  minor 
character  were  made  in  the 
design.  The  important  devel¬ 
opment  and  change,  however. 


absolutely  essential.  The  development,  therefore  wav 
a  trying  process  to  all  concerned,  and  some  step-  Were 
taken  that  conflicted  with  later  decisions.  For  exa  nple 
in  order  to  get  construction  started  the  building.,  had 
to  be  designed  before  ail  phases  of  the  manufacturing 
process  were  elaborated,  and  it  was  found  afterward 
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that  somewhat  different  arrangements  in  this  or  that 
detail  would  have  been  better.  That  an  efficient  ship- 
producing  machine  was  created  under  these  conditions, 
and  made  ready  for  service  in  phenomenally  short  time, 
testifies  to  the  value  of  the  combination  of  able  men 
concentrated  on  the  work. 

In  the  development  of  the  process,  study  based  on 
shipbuilding  experience  early  indicated  that  continuous 
movement  of  the  file  of  ships  was  not  practicable,  as  the 
individual  operations  in  the  hull  assembly  are  neces¬ 
sarily  slow  and  involve  large  quantities  of  material. 
Step-by-step  movement  took  its  place,  the  string  of  hulls 
to  be  shifted  forward  one  ship’s  length  at  a  time.  Seven 
stations  were  decided  upon;  this  number  was  not  dic- 
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O'?  ar.  important  agency  of  rapid  working,  and  a  length  the  equipment, 
of  about  200  ft.  was  added  at  the  incoming  end  of  the  fitting-out  sheds, 
assemtily  shop  for  doing  this  work.  The  progressive  or  Direct  forward  movement  of  material,  in  the  least 
step-b\  -step  method  was  extended  to  the  fitting-out  number  of  separate  moves,  characterizes  the  plant  From 
work,  since  this  half  of  the  manufacture  involves  as  the  storage  yard,  plates  and  shapes  are  moved  into  the 
much  labor  as  the  hull  con* 

struction  and  brings  into  ac-  I  ;  ^  ^  j 

tion  even  a  greater  number  of 
trades.  Finally,  after  the  shop 

was  already  in  service,  the  !  i 

order  of  assembly  operations  j 

was  fixed  with  regard  to  | 

proper  balance  of  time  at  the  T 

as  determined  by  ac-  | 

experience  in  the  shop. 

For  the  ma- 

depended  upon  when  the  pat- 
Later, 


Supply  warehouses  nearby  feed  the 


tern  ship  was  built, 
machines  were  considered 
which  would  punch  a  group 
of  holes  at  a  time,  the  plate 
then  to  be  shifted  ahead  by 
the  length  of  a  group.  The 
example  of  bridge-shop  prac¬ 
tice  prevailed,  however,  and 
multiple  punching  was  adopted 
■—using  presses  having  a 
transverse  gang  of  punches  capable  of  being  actuated 
simultaneously  or  in  seta,  and  a  rack  for  longitudinal 
spacing.  The  equipment  plan  of  the  punch  shop  was 
revised  accordingly,  after  the  building  was  under  con¬ 
struction.  Further  development  occurred  later  in  balanc¬ 
ing  up  the  number  of  multiple  punches  and  of  single 
punches  (for  doing  the  work  to  which  multiple  punches 
were  not  adapted). 

An  important  contributory  factor  in  the  success  of  the 
plant  development  lay  in  the  large  resources  of  the 
Ford  Motor  Co.  in  machines  and  factory  equipment. 
Thus,  the  whole  shop-crane  installation  of  the  River 
Rouge  factory  was  brought  together  from  Ford  assem¬ 
bling  plants  all  over  the  country,  and  the  multiple 
punches  which  form  the  backbone  of  the  fabricating  end 
of  the  plant  w’ere  fitted  up  from  presses  taken  out  of  the 
sheet-metal  department  of  the  Highland  Park  automobile 
works. 


FIG.  7.  AT  THE  MIDDLE  OF  THE  EAGLE  PL.\NT — GREAT  TRANSFER  TABLE  RE¬ 
CEIVES  THE  ASSEMBI.ED  Hri..L,  PASSING  OFT  THROI’OH  ONE  OF  THE  THREE 
STEEL  ROLLING  DOORS.  AND  DELIVERS  IT*TO  THE  EUJNCHING  PLATFORM 


punch  shop  partly  by  hand  and  partly  by  locomotive 
crane  and  cars.  After  the  marking,  punching  and  other 
fabrication,  the  material  is  loaded  on  short  railway 
trucks  moved  by  hand  along  one  of  four  longitudinal 
tracks  leading  into  and  along  the  supply  bays  of  the 
assembly  shop.  It  goes  directly  to  the  place  where  it  is 
to  be  assembled  in  the  ship,  and  is  unloaded  and  piled 
alongside  that  point.  An  exception  is  made  in  the  case 
of  material  for  preassembled  parts,  such  as  frames, 
deck  sections,  bulkheads  and  the  like,  which  is  unloaded 
at  the  head  of  the  assembly  shop  and  is  bolted  up  and 
riveted  there.  The  completed  parts  are  then  moved 
down  the  shop  to  the  proper  station  by  bridge  cranes 
spanning  the  assembly  bays. 

Thus,  the  material  and  supplies,  having  once  reached 
the  punch  shop  or  the  warehouses,  undergo  in  general 
but  a  single  move  to  a  point  directly  adjacent  to  the 
place  of  assembly  in  the  ship.  From  there  a  short 
cross-transfer  only  is  required  to  put  them  in  final 
position. 

Building  up  a  working  mechanism  for  carrying  out 
this  revolutionary  process  of  ship  construction  was  done 

Punching 


Straight-Line  Plant  and  Straight-Line  Process 

Lying  along  the  left  bank  of  the  widened  and  canalized 
River  Rouge,  some  miles  from  Detroit,  the  plant  extends 
in  a  straight  line  down  stream  (See  Fig.  6).  Start¬ 
ing  at  the  north  end,  its  successive  parts  are  the  plate- 
storage  yard,  the  punch  shop  and,  across  a  transverse 
road,  the  huge  assembly  shop  which  constitutes  the 
main  feature  of  the  plant;  just  beyond  this  shop  and 
a  snort  distance  to  the  right  is  the  launching  platform 
to  which  the  hulls  are  moved  by  a  transfer  table  (Fig. 
7).  A  few  hundred  feet  downstream  begins  the  con¬ 
crete  dock  and  ore  storage  space  of  the  Ford  blast-fur¬ 
nace  plant.  On  this  dock  has  been  erected  a  long,  narrow 
fitting-out  shed,  in  two  sections,  each  about  1000  ft. 
long,  which  hold  the  machinery  and  equipment  for  the 
finished  hulls  lying  alongside  the  dock  and  moving  for¬ 
ward  in  successive  steps  to  receive  different  parts  of 


Fitting -out 


Hull  Crtftion 


with  equal  originality  and  disregard  of  precedent.  Fully 
as  impressive  as  the  boldness  of  the  designers,  however, 
is  the  great  size  of  the  units  of  the  plant.  The  punch 
shop  in  which  material  is  fabricated  ready  for  erection 
in  the  hulls  is  the  largest  shipyard  punch  shop  in  exist¬ 
ence.  The  assembly  shop  contains  21  shipbuilding  berths 
under  one  roof  (Fig.  1),  and  in  addition  a  pre-assembly 
space  that  in  itself  is  as  large  as  many  bridge  shops. 
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The  launching  platform,  conceived  by  W.  B.  Mayo, 
chief  engineer  of  the  Ford  Motor  Co.,  is  the  equivalent 
of  a  200-ft.  railroad  bridge  mounted  on  hydraulic  jack 
supports  capable  of  moving  it  up  and  down  through  a 
range  of  20  ft.  Of  the  same  magnitude  and  difficulty 
was  the  task  of  providing  for  boiler  and  turbine  manu¬ 
facture,  after  the  development  problems  of  the  power 
plant  had  been  worked  out. 

A  review  of  the  hull-building  (derations  of  the  “Eagle” 
factory,  with  sketches  of  some  of  the  special  devices 
employed,  will  follow  in  another  issue.  How  the  plant 
was  built  in  so  short  a  time,  by  concentration  of  con¬ 
struction  resources  and  by  careful  organization  of  meth¬ 
ods,  will  be  told  by  the  contractor  and  the  steel  erectors. 


Discusses  Prevention  of  Cracks 
in  Hard  Pavements 

William  C.  Perkins  Suggests  Hollow-Tile  Course  to 
Reduce  Heat  Conductivity  of  Slab  and 
Facilitate  Drainage 

Elimination  of  longitudinal  and  other  cracks 
produced  by  frost  heaving  in  hard-surfaced  pave¬ 
ments  was  discussed  in  a  paper  by  William  C.  Per¬ 
kins,  chief  engineer  of  the  Dunn  Wire-Cut  Lug 
Brick  Co.,  read  before  the  recent  meeting  of  the  Ameri¬ 
can  Society  for  Municipal  Improvements,  at  Buffalo, 
N.  Y.  Mr.  Perkins  suggested  the  use  of  a  hollow-tile 
bottom  course,  which  he  believes  would  give  sufficient 
insulation  between  the  subgrade  and  the  atmosphere  to 
prevent  serious  freezing  and  consequent  heaving.  The 
course  would  also  give  immediate  drainage  for  all  water 
collecting  under  the  slab,  and  at  the  same  time  give  a 
foundation  nearly  if  not  quite  equal  in  strength  to  the 
same  depth  of  concrete.  The  following  is  an  abstract  of 
his  paper: 

Many  brick  and  concrete  pavements,  especially  in 
Northern  latitudes,  develop  unsightly  cracks  along  the 
center  line  of  the  pavement,  which  mar  the  otherwise 
satisfactory  surface.  These  cracks  may  not  lessen  the 
durability  of  the  pavement,  and  they  are  easily  taken 
care  of  at  small  expense;  but  they  are  defects  which 
we  should  endeavor  to  overcome  by  improved  construc¬ 
tion  methods. 

Study  of  longitudinal  cracks  in  hard-surfaced  pave¬ 
ments  has  evolved  several  theories  of  the  cause.  The 
generally  accepted  cause  is  the  pressure  exerted  against 
the  under  side  of  the  artificial  foundation  by  the  freez¬ 
ing  of  water  in  the  underlying  subgrade.  Undoubtedly 
other  conditions,  such  as  traffic  or  soft  subgrade,  may 
be  a  contributory  cause  of  cracking;  but  in  the  writer’s 
opinion,  90%  of  longitudinal  cracks  are  the  result  of 
frost  heaving. 

How  can  this  frost  action  be  prevented?  We  have 
said  in  the  past,  “Drain!  Keep  the  subgrade  dry.”  We 
have  done  so,  and  though  many  different  forms  of 
drainage  have  been  used,  we  still  have  longitudinal 
cracks,  many  times  directly  over  our  elaborate  system 
of  drainage.  Underdrainage  is  unquestionably  advan¬ 
tageous  in  lowering  the  water  table,  but  present  meth¬ 
ods  fail  to  keep  subgrades  dry,  particularly  in  clay  soils 
and  in  soils  susceptible  to  capillarity.  While  our  pres¬ 
ent  drainage  system  does  not  prevent  cracks  due  to  frost. 
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it  does  tend  to  prolong  the  life  of  pavements.  ,\f.ver- 
theless,  in  spite  of  drains,  a  certain  amount  of  water 
reaches  the  earth  underlying  and  supporting  the  arti¬ 
ficial  foundation,  and  successive  freezing  and  thu-ving 
especially  in  the  early  spring  of  the  year,  cau  e  upi 
heaval  of  the  subgrade.  As  the  pressure  cannot  go 
downward  on  account  of  the  frozen  ground,  it  nm.^t  ex¬ 
tend  upward.  This  upward  thrust  breaks  the  pave¬ 
ment. 

We  do  not  know  exactly  how  the  pressure  acts;  we 
have  not  enough  data  on  the  subject  to  warrant  positive 
conclusions.  Undoubtedly,  after  the  war,  when  engi 
neers  will  have  more  time  for  research  work,  tests  will 
be  made  to  determine  exactly  how  the  resultant  forces 
are  distributed  through  the  pavement.  All  we  really 
know  now  is  the  result. 

Evidently,  the  remedy  must  be  found  in  a  foundation 
design.  Can  we  construct  a  foundation  which  will, 
either  entirely  or  in  some  measure,  overcome  the  de¬ 
structive  action  of  frost?  As  a  means  for  accomplish¬ 
ing  this  purpose,  the  foundation  design  of  which  a 
drawing  is  shown  in  the  illustration  is  suggested  for 
consideration. 

Upon  the  prepared  subgrade  lay  a  course  of  two-duct 
tile  4  in.  in  height,  outside  measurement.  The  surface 
measurements  could  be  any  standard  size,  but  the 
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HOLUDW  TILE  SUBFOUNDATION  IN.SULATES  AND 
DRAINS  SUBGRADE 


writer  would  suggest  in.  wide  by  12  in.  long.  The 
tile  may  be  made  of  any  desired  material,  such  as  con¬ 
crete,  vitrified  shale  or  clay,  and  of  any  shape  or  form. 
Complete  this  foundation  with  2  in.  or  4  in.  of  con¬ 
crete  or  other  suitable  material.  We  have  then  pre¬ 
pared  a  6-  to  8-in.  foundation  upon  which  to  place  our 
wearing  surface  of  any  standard  material  that  is  used 
for  paving. 

By  the  use  of  the  tile  in  the  artificial  foundation  we 
endeavor  to  minimize  the  fqfce  of  the  upward  pressure 
of  a  frozen  subgrade  and  assert  that  its  use  will  pro¬ 
duce  results  as  follows: 

1.  The  tile  will  act  as  a  nonconductor  of  heat  be- 
tw'een  the  ground  and  the  surface  of  the  paving.  The 
air  within  the  ducts  of  the  tile,  serving  as  a  noncon¬ 
ductor  prevents  the  frost  from  penetrating  through  the 
pavement  to  the  subgrade,  or,  in  more  technical  langu¬ 
age,  prevents  the  escape  of  heat  from  the  earth.  In 
many  sections  this  type  of  construction  may  prevent 
actual  freezing  of  the  subgrade,  while  in  extreme  North¬ 
ern  sections  it  will  materially  reduce  such  freezing  of 
the  subgrade. 

2.  When  the  earth,  or  subgrade,  does  freeze,  notwith¬ 
standing  the  heat  insulation  of  the  tile,  we  believe  that 
the  upward  pressure  of  the  frozen  subgrade  will  be 
dissipated  by  the  eventual  breaking  of  the  tile,  and  that 
the  force  or  explosion  will  be  compensated  for  by  the 
air  space  and  not  be  transmitted  to  the  paving  above. 
Should  the  tile  be  too  strong  to  break  under  pressure 
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of  a  frozen  subgrade,  the  bottom  of  the  tile,  under  the 
air  spac  ■'>,  could  be  “scored,”  thus  providing  a  weak  spot 
to  bre.' k  under  this  upward  pressure.  The  super  found¬ 
ation  and  the  wearing  surface  will  be  sufficiently  strong 
to  bridge  over  any  breakage  of  the  bottom  of  the  indi¬ 
vidual  tile  under  the  air-space  sections,  since  the  walls 
and  partitions  of  the  tile  will  remain  intact  and  afford 
ample  support  to  the  super-foundation. 

3.  The  tile,  not  having  the  joints  cemented,  will  also 
act  as  drains  to  carry  off  any  ground  water  or  water 
drawn  into  them  by  capillary  action,  thus  lessening  the 
hazard  of  cracking  due  to  the  upward  force  exerted  by 
frost  in  the  subgrade.  They  may  be  laid  longitudinally, 
transversely  or  diagonally.  If  they  are  laid  either 
transversely  or  diagonally  the  water  will  be  carried  to 
the  curb  or  edge,  where  it  can  be  taken  care  of  by 
means  of  longitudinal  drains  or  French  drains  of  gravel 
or  stone.  If  the  tile  are  laid  longitudinally  the  water 
can  be  taken  care  of  at  regular  intervals  by  cross 
drains  of  tile  or  by  French  drains  of  gravel  or  stone. 
The  grade  and  cross-section  of  the  improvement  will 
determine  these  details. 

It  is  difficult  to  estimate  comparative  prices  in  these 
abnormal  times,  but,  basing  estimates  on  available  data, 
the  4-in.  tile  should  not  cost  more  than  4  in.  of  concrete 
in  place,  and  if  constructed  as  suggested  the  tile  and 
concrete  foundation  should  be  able  to  carry  at  least 
the  same  load  as  if  the  foundation  were  constructed 
entirely  of  concrete  or  of  a  material  of  equal  load- 
bearing  strength. 

The  type  of  foundation  suggested  as  a  means  of  pre¬ 
venting  longitudinal  cracking  of  hard-surfaced  pave¬ 
ments  is  the  result  of  study  and  experience,  and  while 
it  has  not  been  subjected  to  the  final  test  of  practical 
.service  under  all  kinds  of  climatic  and  traffic  conditions, 
the  writer  has  sufficient  faith  in  its  utility  for  the  pur¬ 
pose  designed  to  have  the  type  of  construction  protected 
by  patent 


Interpolation  of  Contours 

Use  of  Triangle  Sliding  Along  Scale  Found  Easier 
Than  Pricking  of  Points  Through 
Ruled  Tracing  Cloth 

By  Ian  M.  Sutherland 

Novar,  Dandenong,  Victoria,  Australia 

There  are  mrniy  ways  of  interpolating  contours,  and 
perhaps  no  new  one  has  been  devised  in  a  decade.  But 
time  can  be  wasted  by  a  clumsy  method,  and  textbooks 
dismiss  the  subject  so  briefly  that  an  occasional  re¬ 
view  of  it  in  this  journal  seems  in  order. — Editor. . 

/^NTOUR  lines  between  two  points  A  and  B  whose 
elevations  are  known  can  be  interpolated  in  so  many 
simple  ways  that  most  textbooks  of  surveying  do  not 
mention  them,  but  when  many  contours  have  to  be  plot¬ 
ted  the  choice  of  a  method  is  worth  consideration.  The 
witer  has  found  the  use  of  a  scale  and  triangle  most 
satisfactory. 

In  a  method  described  by  J.  Whitelaw,  Jr.,  in  his  bo<dc 
on  surveying,  a  diagram  similar  to  Fig.  1  is  made  on 
tracing  cloth.  Suppose,  for  example,  that  the  elevation 
of  A  is  451.65  and  that  of  B  is  464.31.  Take  the  lowest 


dotted  line  to  represent  the  450  contour,  the  next  dotted 
line  455  and  so  on,  and  place  the  tracing  on  the  plan  so 
that  the  point  A  is  covered  by  a  point  on  the  tracing 
that  represents  El.  451.65,  and  B  by  a  point  that  repre¬ 
sents  El.  464.31.  The  tracing  must  be  so  placed  that  the 
line  PQ  on  the  tracing  is  parallel  to  the  line  AB  on  the 


THREE  DEVICEiS  FOR  INTERPOLATING  CONTOURS 


plan.  When  the  tracing  is  in  the  right  position  the  con¬ 
tours  can  be  marked  where  they  cut  the  line  AB  by 
pricking  through  the  lines  on  the  tracing. 

The  writer  must  admit  that  he  has  found  the  three 
simultaneous  adjustments  of  the  tracing  on  the  plan  so 
difficult  that  he  has  never  used  this  method. 

A  better  method  was  described  in  some  periodical 
within  the  past  ten  years.  A  diagram  similar  to  Fig. 
2  is  made  on  tracing  cloth.  As  before,  suppose  that  the 
elevations  of  the  points  A  and  B  on  the  plan  are  451.65 
and  464.31.  Take  the  lowest  dotted  line  as  El.  450,  the 
next  dotted  line  455  and  so  on,  and  with  a  pricker  mark 
a  point  on  the  tracing  to  represent  El.  451.65,  set  this 
point  over  A  on  the  plan,  and  arive  the  pricker  slightly 
into  the  plan.  Then  swing  the  tracing  cloth  round  on 
the  pricker  through  A  as  a  pivot  until  the  point  B  is 
covered  by  a  point  on  the  tracing  to  represent  El.  464.31, 
and  prick  the  intersections  of  the  contours  with  the 
line  AB  through  the  tracing  as  before. 

The  advantage  of  this  method  over  the  first  is  that 
only  two  adjustments  of  the  tracing  are  required  in¬ 
stead  of  three,  and  that  when  one  has  been  made  it  is 
not  disturbed  while  the  other  adjustment  is  being  made. 
Of  course,  for  a  small-scale  plan  consecutive  lines  on 
the  tracing  can  be  taken  to  represent  5-ft.  instead  of 
1-ft.  contours,  and  it  is  a  convenience  to  have  one  or 
two  tracings  with  different  spacings  of  lines  so  that  the 
intersections  of  the  tracing  lines  with  AB  will  not  be 
too  oblique. 

The  writer  used  this  method  for  some  years  and 
found  it  satisfactory  until  the  job  of  plotting  contours 
between  a  few  thousand  tacheometer  levels  written  in 
very  small  pencil  figures  on  a  small-scale  plan  was  given 
to  him.  Tliere  it  was  almost  impossible  to  reed  the 
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figures  through  the  tracing  cloth.  After  several  trials 
a  method  requiring  the  following  instruments  was 
adopted:  (1)  Ordinary  draftsman’s  scales;  (2)  a  strip 
of  thin  sheet  metal  (aluminum  does  well)  cut  to  con¬ 
venient  shape,  bent  round  a  scale  so  that  one  edge  can 
be  set  to  any  reading  on  the  scale,  and  clamped  in  place 
with  a  small  bulldog  spring  clip  (the  metal  should  pro¬ 
ject  about  J  in.  beyond  the  edge  of  the  scale;  a  piece  of 
paper  pasted  inside  the  strip  of  metal  prevents  it  from 
staining  the  scale) ;  (3)  a  few  fine  sewing  needles,  each 
with  a  drop  of  sealing  wax  about  i  in.  from  the  point 
to  serve  as  a  handle;  (4)  a  small  celluloid  triangle. 

The  drawing  shows  clearly  how  the  interpolating  is 
done.  A  needle  against  the  scale  holds  the  position  of 
one  point,  the  triangle  with  the  base  against  the  scale 


passes  through  the  other  point  and  the  locatio;  of  the 
contour  points  is  found  by  sliding  the  trian^  .  along 
the  scale. 

This  last  method  is  less  trying  to  the  eyes  tl.an  the 
two  preceding  ones,  because  the  figures  and  ijcints  on 
the  plan  can  be  seen  directly  instead  of  throui^h  trac¬ 
ing  cloth,  which  is  soon  made  opaque  by  handling 
There  is  less  chance  of  large  errors,  because  a  prop¬ 
erly  figured  scale  is  used  instead  of  a  tracing  that  is 
usually  without  figures;  and,  finally,  the  method  is  more 
convenient  because  the  most  suitable  one  out  of  a  num¬ 
ber  of  scales  can  be  used  instead  of  a  specially  ruled 
tracing  that  will  sometimes  give  intersections  too  ob¬ 
lique  for  accuracy  unless  a  number  of  tracings  of  dif¬ 
ferent  scales  are  available. 


Concrete  Barges  Built  True  to  Design  Dimensions 

Special  Spacers  Fix  Wall  Thickness|and  Rod  Location — Boston  Construction 
Firm  Starts  New  Concrete  Shipyard  at  Providence,  Rhode  Island 


CARE  in  placing  steel  and  making  and  placing  forms 
so  as  to  insure  the  structure  exactly  following  the 
design  dimensions,  is  a  feature  of  the  construction  of 
concrete  barges  in  the  yard  of  the  Aberthaw  Con¬ 
struction  Co.,  Boston,  at  Fields  Points,  Providence,  R.  I. 
The  accuracy  of  this  work  is  considerably  in  advance  of 
previous  practice  in  ordinary  concrete  operations.  At 
present  only  lighters  designed  by  the  company  are  be- 


i'AKD  AT  PROVIDEXCE,  R.  I.,  -WHERE  CONCRETE  BARGES 
ARE  BEING  BUILT 


ing  built  aj;  the  yard,  but  ship  construction  is  antici¬ 
pated,  and  the  yard  layout  is  designed  for  the  econom¬ 
ical  conduct  of  such  work. 

The  barges  which  are  being  built  are  112  ft.  over  all, 
have»34-ft.  beam  and  are  11*  ft.  deep.  Their  details  are 
given  in  an  accompanying  drawing.  The  draft  empty  is 
3  ft.  P  in.,  and  loaded  9  ft.  Four  transverse  and  two 
longitudinal  bulkheads  extend  from  the  bottom  of  the 
boat  to  the  deck,  subdividing  it  into  15  water-tight  com¬ 
partments  of  approximately  equal  cubical  capacity.  The 
frames  are  spaced  4  ft.  on  centers  transversely,  the 
junctions  of  the  frames,  bulkheads,  etc.,  being  made  with 
proper  angle  fillets  or  haunches.  The  de?k  is  without 
camber,  and  a  timber  bulkhead,  with  sidewalls  2  ft. 
high  and  end  wall  5  ft.  high,  incloses  an  area  90  x  30 
ft.,  provided  to  assist  in  holding  the  deck  load.  The 
compartments  themselves  are  adapted  for  carrying  fuel 
oil.  On  spacings  of  3  ft.  9  in.  transversely,  stiffeners 
5  in.  wide  and  51  in.  deep  extend  out  from  the  longi¬ 


tudinal  bulkheads.  Similar  stiffeners  spaced  in  line 
with  the  frames,  that  is,  4  ft.  c.  to  c.,  brace  the  trans¬ 
verse  bulkhead.  The  deck  is  4  in.  thick  and  the  bottom 
and  sides  are  3  in.  thick,  both  being  reinforced  with 
transverse  and  longitudinal  rods  as  shown  in  the  draw¬ 
ings.  The  minimum  spacing  of  the  outside  of  these 
rods  from  the  surface  is  1  in.  A  similar  distribution  of 
steel  is  in  the  3-in.  bulkheads. 

The  new  yard  is  on  Narraganset  Bay  where,  by 
dredging,  4  ft.  depth  at  low  water  has  been  provided 
alongside  the  two  building  ways  from  which  the  barges 
will  be  side  launched.  Shops  for  the  construction  of  the 
forms  and  fabrication  of  the  steel  form  the  building 
equipment,  and  the  concreting  plant  is  a  mixer  and  hoist 
located  between  each  two  barges,  as  shown  on  the  draw 
ing  of  the  yard. 

As  shown  in  one  of  the  views,  the  building  way.s  are. 
in  effect,  the  framework  on  which  the  forms  are  set. 
That  is,  the  lagging  which  is  the  bottom  form  of  the 
barge  rests  on  joists  and  girts  spanning  the  tops  of 
posts  which  in  their  turn  foot  on  sills  8  to  12  in.  wide 
by  6  in.  thick,  laid  in  trenches  of  a  sufficient  depth  to 
provide  a  bearing  value  of  four  tons  per  square  foot. 
Throughout  this  framework  a  variation  from  level  of 
more  than  i  in.  is  not  allowed. 

In  the  construction  of  the  building  ways  and  the 
forms  the  sills,  posts  and  girts  are  first  erected  true  and 
level,  the  sills  being  firmly  tamped  into  place.  Joists 
are  then  carefully  spaced,  and  lagging  for  the  floor  is 
laid  in  place.  The  outside  wall  panels  are  then  erected 
and  braced  so  that  they  will  maintain  a  position  ex¬ 
actly  corresponding  to  the  outline  intended  for  the  boat, 
and  bolts,  wooden  washers  and  cast-iron  spacers  are  lo¬ 
cated  in  positions  ready  to  receive  the  reinforcing  steel. 
After  the  reinforcement  has  been  placed  in  the  floor 
and  sides,  concrete  blocks,  shown  in  one  view  and  draw¬ 
ing,  for  supporting  the  inside  forms,  are  placed  and 
floor  forms  are  erected.  The  inside  forms  for  walls 
and  the  forms  for  bulkhead  walls  and  stiffeners  are 
next  put  up,  care  being  taken  that  the  inside  panels 
on  every  wall  atop  at  the  horizontal  construction  joint 
indicated  by  the  end  of  the  first  day’s  concreting,  which 
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as  a  rule  is  about  3  ft.  in  lift.  Forms  for  the  posts, 
deck  beams  and  sufficient  deck  joist  to  act  as  deck  stag¬ 
ing  are  then  erected  and  braced  rigidly  in  position.  The 
joist  are  used  to  support  the  runway  for  buggies  or 
wheelbarrows  used  in  distributing  the  concrete.  When 
concreting  has  proceeded  up  to  the  construction  joint 
and  has  set  properly,  the  inside  forms  are  completed  and 
the  deck  panels  placed  ready  to  receive  reinforcement 
and  concrete. 

The  forms  themselves  are  in  panels  and  in  two  types, 
one  for  the  outside  and  one  for  the  inside.  On  the 
outside  every  precaution  is  taken  to  insure  a  smooth, 
imnervious  surface;  on  the  inside  absolute  smoothness 
is  not  so  important.  The  forms  are  of  sound,  good 
quality  spruce,  extra  cleating  being  used  to  prevent 
warping  and  twisting  as  far  as  possible.  Panels  are 
all  surfaced  with  a  coating  of  26-gage  galvanized  iron. 


the  sheets  being  applied  butt-jointed  and  tacked  in  posi¬ 
tion,  the  metal  stopping  exactly  at  the  edges  of  the 
panels.  All  exposed  woodwork  on  the  forms  is  painted 
with  one  cast  of  boiled  linseed  oil  as  .soon  as  the  panels 
are  framed,  in  order  to  make  them  as  impervious  to 
weather  conditions  as  possible. 

The  greatest  care  is  taken  that  the  outline  of  the 
barge  is  maintained  in  the  plan,  that  the  outside  forms 
are  smooth  and  as  nearly  perfect  as  possible,  that  all 
joints  on  the  outside  forms  are  filled  with  putty  before 
concreting,  and  that  the  wall  thicknesses,  beam  and  stif¬ 
fener  sizes  and  floor  deck  thicknesses  conform  exactly 
to  the  specifications.  All  wall  panels  remain  in  place 
not  less  than  one  week  after  the  concrete  is  poured; 
floor  and  deck  panels  require  two  weeks. 

Proper  thickness  of  walls  and  location  of  steel  are  in¬ 
sured  by  special  separators  designed  for  this  purpbse. 
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the  threaded  portions  so  that  there  is  no  possibility  of 
the  tie-bolts  working  through  or  of  the  concrete  seeping 
through  the  separator.  On  either  side  of  the  separator 
is  a  round  wooden  washer.  In  the  erection,  the  outside 
tie-bolt  is  fastened  to  the  outside  forms,  the  wooden 
washer  slipped  over  the  bolt  and  the  cast-iron  separator 
screwed  on.  The  steel  is  then  placed  in  position  and  the 
upright  bars  are  fastened  between  the  flanges  of  the 
separator.  These  upright  bars  are  wired  to  the  sepa¬ 
rator,  the  remainder  of  the  steel  is  placed  in  position, 
and  the  wooden  washer  on  the  inside  is  placed.  The 
outside  form  is  then  erected  and  the  inside  tie-bolts 
are  screwed  home  in  the  separator.  When  the  forms  are 
stripped  a  slight  blow  with  the  chisel  removes  the 
wooden  washers,  which  are  made  with  the  grain  of  the 
wood  running  lengthwise.  The  holes  are  then  filled 
with  grout  and  smoothed  off. 

In  the  handling  of  the  larger  reinforcing  bars  a  dif¬ 
ferent  type  of  separator  is  used.  This  is  shown  also 
in  the  drawing.  It  consists  of  a  set  of  stove  bolts  with 
plate  spacers  between  the  bars.  The  wooden  washers 
are  of  the  same  type  as  in  the  small  separators  and  are 
removed  in  the  same  manner.  Where  the  side  wall 
meets  the  bottom  slab  a  similar  scheme  is  employed. 

Running  through  the  bottom  slab  and  into  the  sides 
are  transverse  bars  shaped  as  shown  in  one  of  the 
sketches.  These  bars  presented  considerable  difficulty 
in  bending,  and  a  variation  of  1  in.  made  them  im-  ready  to  launch,  the  form  panel, 
practicable.  To  straighten  them  and  to  secure  accurate  transverse  bulkhead  is  removed 
bend,  they  were  heated  before  being  bent  on  the  job.  exposed  painted.  The  .ground 
An  alternative  scheme  in  which  there  were  overlaps  greased  on  top' and  the  u’oper  3  i 
vhich  were  wired  together  was  found  objectionable  be-  ways  are  then  placed  in  positioi 
:..use  it  brought  so  much  steel  in  a  narrow  space  that  it  shown,  at  the  upper  end. 
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‘What  do  you  mean — ‘afford?’  " — George  Ade 


Building  jacks  are  blocked  up  on  cribs  of  railway 
ties  on  either  side  of  each  launching  way  and  longi- 
tudinai  bulkhead  of  the  barge,  making  six  jacks  at  each 
transverse  bulkhead  The  barge  is  then  jacked  up 
enough  to  permit  the  removal  of  all  forms,  great  care 
being  taken  when  the  jacking  is  done  to  obtain  as  nearly 
as  possible  equal  distribution  of  the  load  on  the  several 
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CONCRETE  BARGES  AT  PROVIDENCE  YARD  ARE 
LAUNCHED  SIDEWISE  FROM  THESE  WAYS 

jacks.  One  man  is  stationed  at  each  screw  and 
the  bars  turned  a  quarter  turn  at  a  time  in  unison, 
until  the  barge  is  clear  of  the  building  ways.  The  re¬ 
mainder  of  the  barge  is  then  painted  and  when  dry 
lowered  by  the  jacks  to  the  sliding  ways  which  have 
been  placed  in  the  meanwhile.  After  the  barge  has 
been  lowered  to  the  sliding  ways  and  is  ready  to  be 
launched,  all  four  stop  blocks  are  driven  out  or  sawed  off. 

In  the  designing  of  the  barges  the  bottom  slab  and 
frames  are  planned  to  carry  an  upward  pressure  of  wa¬ 
ter  equal  to  a  head  of  Hi  ft.,  the  side  walls  and  frames 
being  designed  on  the  assumption  that  the  water  may 
be  flush  with  the  deck.  It  is  intended  that  the  deck 
frames  will  take  a  live  load  of  500  lb.  per  square  foot 
uniformly  distributed.  In  the  design  of  bulkheads  it 
is  assumed  that  any  compartment  may  be  filled  with 
water.  Fiber  stresses  in  the  concrete  are  based  on  the 
expectation  of  using  a  concrete  which  will  develop  4000 
lb.  per  square  inch  in  28  days,  and  the  maximum  stress 
of  the  steel  is  assumed  to  be  16,000  lb.  per  square 
inch. 

The  concrete  is  made  up  of  one  part  portland  cement 
to  one  part  of  sand  and  two  parts  of  stone.  The  coarse 
aggregate  is  a  broken  trap  rock  sizing  up  to  g  in.  in 
diameter,  and  the  resulting  concrete  weighs  about  150 
lb.  per  square  inch  in  28  days,  and  the  maximum  stress 
of  water  is  avoided.  Each  batch  receives  not  less  than 
2  min.  of  actual  mixing  after  all  the  materials  are  in 
the  mixer.  The  stone  and  a  portion  of  the  water  are 
fir.sl  placed  in  the  mixer,  which  is  turned  over  suffi¬ 
ciently  to  scour  the  stone  clean,  the  aggregate,  cement 
and  water  being  then  added.  The  amount  of  water  to 


obtain  the  best  result  is  approximately  9%  by  weight 
of  the  cement  and  aggregate.  Volumetric  and  weight 
tests  are  made  to  determine  maximum  density. 

Steel  is  of  round  bars  of  mild  structural  grade.  For 
the  longitudinal  girders  the  rods  are  in  one  continuous 
length,  obtained  where  necessarj-  by  butt  welding  two  or 
more  bars.  Care  is  taken  that  the  welds  are  staggered, 
no  two  being  within  40  in.  of  each  other.  Steel  bars  in 
the  transverse  frames  are  made  continuous  in  like  man¬ 
ner.  The  crossing  of  each  bar  with  another  is  w'ired 
with  soft,  annealed,  iron  wire  wrapped  around  and 
twisted  tight. 

System  Controls  Openings  in 
City  Pavements 

City  Engineer  Does  Backfilling  and  Repair  Work 
With  the  City  Forces — Blank  Forms 
Used  with  Plan  Are  Reproduced 

By  D.  B.  Davis 

city  Civil  Engrlneer,  Richmond.  Ind. 

The  proper  control  of  openings  in  street  pavements 
at  Richmond,  Ind.,  is  effected  by  a  system  of  per¬ 
mits  deposits  and  refunds  authorized  by  the  city  council. 
The  work  'of  backfilling  and  repaving  is  taken  over  by 
the  city  and  put  under  control  of  the  city  engineer,  who 
does  the  work  by  force  account,  with  city  employees. 

The  city  council  has  passed  many  ordinances,  pro¬ 
hibiting  the  opening  of  newly  paved  streets  for  a  period 
of  five  years  after  building.  It  has  also  required  that 
gas,  water  and  sewer  service  pipes  be  properly  laid 
before  permanent  pavements  are  built.  Regardless  of 
these  precautions,  openings  are  often  necessary  for  one 
cause  or  another,  and  if  the  erection  of  a  new  building 
depends  on  obtaining  a  new  service  connection,  the  five- 
year  provision  is  nullified. 

Openings  in  street  pavements  being  a  necessary  evil, 
the  engineer  should  aim  to  control  them  so  as  to  guar¬ 
antee  the  replacement  of  the  surface  in  as  good  condi¬ 
tion  as  it  was  before  opening.  Not  only  must  proper 
care  be  taken  in  repaving,  but  every  foot  of  backfill  must 
be  replaced  and  tamped  in  such  manner  that  no  settle¬ 
ment  will  occur.  A  firm  foundation  is  more  important 
in  obtaining  permanent  construction  than  a  smooth 
surface. 

To  expect  public  utility  companies  and  sewer  con¬ 
tractors  to  take  proper  care  in  doing  this  work  is  use¬ 
less.  It  is  necessary  to  eliminate  the  universal  desire 
Ml  their  part  to  do  the  least  work  for  the  most  money. 
It  was  our  experience  that,  generally,  little  heed  was 
paid  by  service  companies  to  our  request  for  the  repair 
of  sunken  ditches.  While  they  were  getting  ready  to  do 
so,  traffic  was  bumping  its  way  over  the  street,  and  coun- 
cilmen  became  eloquent  in  their  criticism  of  the  admin¬ 
istration  for  not  compelling  those  responsible  for  bad 
conditions  to  make  the  streets  at  least  passable.  These 
considerations  induced  the  writer  to  draw  up  an  or¬ 
dinance  which  was  finally  passed  and  which  is  giving 
excellent  results. 

It  requires  any  person,  firm  or  corporation  desiring 
to  make  any  excavation  in  any  paved  street  first  to 
make  application  to  the  city  engineer,  giving  the  loca¬ 
tion,  purpose  and  approximate  dimensions  of  the  excava- 


708 


ENGINEERING  NEWS-RECORD 


PifMiwil  of  Oir  0«il 


Application  for  Permit  to 
Open  Highway  Pavement 


rr«tr|l  fWrraf* 

A'f  riWrr.  t*r 


rirr  cn/csjfciAitJt. 


Tt>9  * 


imek^ 


_  /<;?<?«  .  _ _ _ .orrrf 

Anm9»t  ySioA. 

JI44rft.  - _ -  — - tAXif-  .  ■■■  I—. - 

xa  7//>  _  - 


J-fc,«,.«_ ,. ;, ;  _ >0  a^l8ar*A— c-r 


J 


FORMS  USED  FOR  REGUUATING  STREET  TRENCH  RE¬ 
PAIRS.  ACTUAL  SIZE  OF  FORMS  1  AND  2  IS  4}  X  9 
INCHES;  FORM  3  IS  .'ij  x  8i  INCHES 


tion.  This  application  is  made  in  duplicate  upon  a  form 
as  reproduced,  one  copy  being  given  to  the  applicant 
and  the  other  being  filed.  After  the  application  has 
been  made  a  certificate  is  filled  out,  stating  the  en¬ 
gineer’s  approximate  estimate  for  backfilling  and  relay¬ 
ing  the  pavement.  To  this  12%  is  added  to  cover  tool 
expense  and  maintenance.  The  table  shows  the  ap¬ 
proximate  costs  used  for  estimating,  which  were  in¬ 
corporated  in  the  ordinance.  The  applicant  pays  the  con¬ 
troller  the  amount  stated  on  the  certificate  and  is  then 
entitled  to  receive  the  permit.  The  certificate  is  also 
reproduced  herein.  The  applicant  may  now  make  such 
excavation  and  lay  such  service  pipes  as  are  indicated 
on  the  application,  but  must  make  no  backfill. 

After  the  pipes  have  been  laid  or  repaired  the  city 
engineer  is  notified  by  the  applicant  and  the  city  does 
the  remainder  of  the  work  with  skilled  workmen  espe¬ 
cially  selected  for  the  purpose.  They  make  a  thorough 
inspection  of  the  pipes  before  covering  them.  Accurate 
costs  are  kept  on  the  “cost  sheet’’  shown  with  this 
article.  It  is  a  triplicate  of  the  application  form,  the 
name  of  the  applicant  and  locatipn  of  the  excavation 
being  a  carbon  copy. 

’The  total  cost  of  all  the  work  incidental  to  hackfilling 
and  replacing  the  surface,  plus  12%,  is  entered  on  the 
certificate.  ’The  difference  between  this  amount  and  the 
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original  deposit  is  the  “refund”  to  the  applica:.-.  The 
ordinance  states  that  if  the  indemnity  deposi*  oe  in¬ 
sufficient  the  applicant  shall  be  liable  for  the  d  ;  .ency 
•rhe  table  of  estimates  was  purposely  made  hign  '.ough 
to  cover  any  emergency  which  might  arise. 

Although  objectors  to  the  ordinance  asserted  that  the 
cost  would  be  doubled  if  the  city’s  men  did  th.  work 
this  has  not  proved  to  be  the  case,  but  a  material  saving 
to  the  applicants  has  been  effected.  This  result  was 


TABLE  FOR  ESTIMATI.NG  C»8T  OF  REPLACING  AUTERI  a  IN’ 
TRENCHES 


RsckfillinK  open  trenches,  per  cubic  foot  . 

BsckhllinK  tunnels,  per  cubic  foot  . 

K4‘pavinR  sheet  asphalt,  per  square  foot  .... 

Hepaving  brick,  per  square  foot .  . . 

Kcpaving  concrete  (non-reinforced),  per  square  foot 
Repaving  concrete  (reinforced),  per  square  foot 

Repaving  macadani,  per  square  foot . 

Hepaving  cement  sidewalk,  per  square  foot  . 

Repaving  brick  sidewalk,  per  square  foot . 

Repaving  gravel  sidewalk,  per  square  foot  . 

Repaving  boulder  lUley,  per  square  foot  . 
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obtained  because  the  writer  went  outside  the  list  of 
regular  city  pensioners  to  secure  men  who  were  efficient; 
a  habit  which  city  officials  must  acquire  if  they  expect 
to  execute  work  at  low  cost. 

The  greatest  advantage  gained  by  the  ordinance  was 
that  it  places  the  responsibility  for  the  maintenance  of 
the  streets  where  it  belongs,  namely,  on  the  city  street 
department,  which  can  now  see  that  its  pavements  are 
safeguarded.  Naturally,  the  success  of  the  system,  like 
the  success  of  any  other  undertaking,  depends  upon  the 
persons  engaged  in  its  direction.  We  have  found  that 
it  fulfills  a  long  felt  need,  and  we  can  recommend  it  to 
places  which  are  experiencing  troubles  similar  to  ours. 


Pavement  Gage  Measures  Surface 
Irregularities 

study  of  Specifications  for  Smoothness  Leads  to 
Invention  of  New  Device— Present 
Requirements  too  Severe 

By  W.  M.  Kinney 

Engineer.  Promotion  Bureau,  Universal  Portland  Cement  Company, 
Chicago 

A  PAVEMENT  gage  which  will  measure  accurately 
the  unevenness  of  pavement  surfaces  has  been 
developed  by  the  Universal  Portland  Cement  Co.  The 
belief  that  present  paving  specifications  are  unreason¬ 
ably  severe,  if  not  impracticable,  led  to  an  investigation 
of  the  smoothness  of  surfaces  of  higher  cla.ss,  and  a 
gage  was  originated  to  do  the  measuring.  The  work,  as 
far  as  it  has  progressed,  indicates  as  a  desirable  speci¬ 
fication  that  no  variations  greater  than  i  in.  in  3  ft. 
nor  8  in.  in  6  ft.  shall  be  allowed. 

Unevenness  in  pavements  interferes  with  the  smooth 
riding  of  vehicles  and  with  satisfactory  drainage.  To 
avoid  these  objectionable  results,  the  amount  of  varia¬ 
tion  that  will  be  allowed  is  often  stated,  but  the  specifi¬ 
cation  is  usually  so  worded  as  to  be  indefinite.  The 
question  then  arises  as  to  how  much  variation  from  the 
specified  contour  should  be  permitted,  and  what  means 
should  be  used  in  checking  up  the  finished  surface. 
The  standard  specifications  of  the  American  Ccncrete 
Institute  for  concrete  pavements  require  that  “the 
finished  surface  of  the  pavement  shall  not  vary  more 
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than  i  in.  from  the  specified  contour.”  This  require¬ 
ment  is  very  strict  and,  if  interpreted  literally,  requires 
careful  levelling  to  determine  whether  it  has  been  ful¬ 
filled.  Other  specifications  contain  a  clause  stating  that 
"the  finished  surface  shall  not  vary  more  than  i  in. 
in  3  ft.  from  the  specified  contour.”  Usually  nothing 
is  said  as  to  how  variations  shall  be  measured,  and 
until  that  is  done  the  requirements  are  uncertain,  be¬ 
cause  the  appearance,  size  and  number  of  irregularities 
depend  on  the  method  of  measurement. 

In  the  “Proceedings”  of  the  American  Society  of  Civil 
Engineers  of  December,  1917,  a  committee  on  materials 
for  road  construction  and  on  standards  for  their  teats 
and  use  recommends  the  following: 

“In  a  newly  completed  pavement  the  variations  from 
a  straightedge  or  templet,  8  ft.  in  length,  should  not 
exceed  i  of  an  inch  for  asphalt  block,  bituminous  con¬ 
crete,  brick,  cement-concrete,  sheet  asphalt  and  wood¬ 
block  pavement.” 

In  this  specification  the  amount  of  allowable  varia¬ 
tion  and  the  method  of  measuring  are  given,  but  the 
practicability  and  necessity  of  such  a  requirement  are 
open  to  question.  On  a  cement-concrete  pavement 
where  a  templet  is  used,  it  may  be  possible  to  obtain  so 
even  and  true  a  surface,  but  only  with  exceptional  care. 
The  difficulty  of  carrying  out  the  above  recommendation 
on  pavements  where  heavy  rollers  are  used  to  obtain 
the  final  surface  should  be  obvious.  Even  if  it  were 
possible  to  get  such  results,  it  would  be  neither  eco¬ 
nomical  nor  of  special  advantage  to  attain  such  a  degree 
of  refinement. 

In  order  to  obtain  definite  information  as  to  the  even¬ 
ness  of  surface  usually  attained  in  construction,  and  to 
determine  what  variations  are  consistent  with  smooth 


RESULTS  OBTAINED  BY  GAGING  TWO  EASY  RIDING  PAVEMENTS 
EACH  ONE  YEAR  OLD 

Number  of  Variations  per  Hundred  Feet  Equal 
Kind  of  Gage, - to  or  Greater  Than - • 


expensive  to  adopt  as  a  standard  procedure.  With  both 
the  wire  and  the  fish  line  methods,  a  wedge  gage  was 
used  to  determine  the  size  of  the  irregularities.  By 
stretching  the  line  tight  and  using  intermediate  weights, 
any  desired  gage  length  could  be  obtained.  The  diffi¬ 
culty  with  either  the  wire  or  fish  line  is  that  it  is 
supported  at  the  high  points  and  the  contour  of  the 


riding  and  satisfactory  drainage,  an  investigation  of 
pavements  in  Chicago  and  its  vicinity  is  being  conducted 
by  the  engineers  of  the  Universal  Portland  Cement  Co. 
Thus  far  much  of  their  attention  has  been  taken  up  in 
selecting  the  best  method  for  measuring  the  irregulari¬ 
ties,  and  various  methods  have  been  tried  and  found 
unsatisfactory. 

The  method  of  measuring  irregularities  is  of  great 
importance.  Equipment  that  may  be  used  with  ease 
Is  desirable,  and  at  the  same  time  the  apparatus  must 
measure  accurately  both  humps  and  depressions.  The 
former  are  particularly  important,  as  it  is  the  humps 
which  cause  the  jolting.  In  the  investigation  mentioned 
above  five  methods  have  been  tried — level  readings, 
6-ft  straight-edges,  bronze  wire,  fish  line,  and  a 
specially  constructed  pavement  gage.  While  the  level 
readings  gave  good  results,  they  were  too  slow  and 


USING  PAVEMENT  GAGE  TO  MEASURE  IRREGULARITIES 

surface  may  be  such  that  over  appreciable  humps  the 
line  is  supported  for  the  entire  gage  length.  The  profile, 
which  shows  actual  conditions  found  in  levelling,  and 
which  was  later  tested  by  means  of  a  fish  line,  illustrates 
this  difficulty.  The  use  of  the  straight-edge  is  open  to 
the  same  objection,  and  it  has  the  additional  disadvan¬ 
tage  that  only  one  gage  length  can  be  used. 

The  pavement  gage  shown  in  the  photograph  has  been 
found  to  measure  all  irregularities,  giving  results  that 
check  well  with  the  profiles,  and  with  the  variations 
shown  by  the  wire  and  fish  line  at  depressions.  With 
a  6-ft.  gage  length  the  bar  deflects  approximately  ^ 
in.  but  with  the  shorter  length  the  deflection  is  neg¬ 
ligible.  A  graphical  record  of  the  total  variation  is  made 
by  a  hard  compass  lead  which  is  held  in  contact  with 
the  indicator  diagram  paper  by  a  spring.  The  point 
is  attached  to  an  arm  which  rests  on  a  roller  and  which 
is  free  to  move  vertically  as  it  is  pushed  along  the 
horizontal  bar.  This  gage  can  be  moved  continuously 
along  the  pavement  and  will  give  an  accurate  and  con¬ 
nected  profile  of  the  surface. 

The  table  printed  with  this  article  records  the  varia¬ 
tions  on  two  pavements,  each  one  year  old  and  considered 
high  class.  From  these  results  it  will  be  seen  that 
a  variation  of  i  in.  in  6  ft.  is  very  common,  and  that 
an  irregularity  of  this  size  does  not  cause  unpleasant 
jolting.  It  should  be  remembered  that  all  variations 
were  counted,  whether  humps  or  hollows,  and  that  if 
tests  had  been  made  with  a  straight-edge  only  the  hol¬ 
lows  could  have  been  measured  accurately.  Inasmuch 
as  the  pavements  recorded  were  considered  excellent,  it 
is  apparent  that  a  specification  limiting  variations  to 
i  in.  in  8  ft.  is  unnecessarily  strict. 

Further  tests  are  now  under  way  and  will,  it  is 
hoped,  establish  definite  conclusions  as  to  desirable 
allowances  for  vertical  variations  in  pavement  surfaces. 
A  tentative  recommendation  that  no  variations  greater 
than  i  in.  in  3  ft.  nor  i  in.  in  6  ft.  be  allowed,  is 
indicated.  In  this  connection,  it  may  be  stated  that 
the  variations  in  the  2-ft.  and  4-ft.  lengths  may  be 
more  important  than  those  in  the  longer  gage  length. 


C»«  Variation  of^  in  S’incdcated  by 
Oaqe 

b*No  Variation  indicated  by  Fish  Line 
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rOMPRESSOMETER  FOR  DETERMINING  MODULUS  OF 
ELASTICITY  ON  CONCRETE  SPECIMENS 


prevent  serious  damage  to'  the  instrument  in  <•  3  of 
sudden  breakage  of  the  concrete  cylinder  niei  s  were 
adopted  by  which  the  contact  arm  pressing  the 

rod  of  the  Ames  ditl  would  be  removed  before  the  dial 


OOMPRESSOMETER  IN  PLACE  ON  TEST  PIECE 


rod  had  completed  its  normal  travel.  To  minimize  the 
damage  the  pin  in  the  yoke  clamp  was  made  sufficiently 
small  so  that  this  part  would  be  the  first  to  give  way 
should  a  sudden  break  occur. 


Water-Pipe  Leak  Makes  Novel  Fountain 
Water  spouting  from  the  top  of  a  trolley  pole  in  North 
Ave.,  Chicago,  was  a  “freak”  leak  recently  dealt  with 
by  the  Department  of  Public  Works.  This  pole,  in  the 
middle  of  the  street,  was 
set  in  a  concrete  base.  It 
was  found  that  it  rested 
on  an  old  lead  service  pipe 
which  it  eventually  cut  or 
broke,  the  water  passing 
up  through  the  pole  until 
it  overflowed  at  the  top. 

This  information  and  the 
accompanying  view  were 
furnished  by  R.  L.  Spald¬ 
ing,  engineer  of  water- 
pipe  extension,  who  states 
that  while  leaks  of  many 
kinds  have  been  found, 
this  is  the  first  in  which 
the  water  has  been  found  trolley 

coming  from  overhead,  pole  makes  fou.ntain 


for  it  is  thought  to  be  the  abrupt  changes  that  cause 
most  of  the  jolting  and  vibrations. 

No  great  attention  has  been  given  to  variations  of 


HUMPS  IN  PAVEMENT  NOT  l-'oUNn  HY  STRUNG  METHOD 


cross-sections.  The  cross-section  is  apt  to  vary  more 
than  a  longitudinal  section,  especially  if  a  variable 
crown  is  used.  However,  the  irregularities  are  not  so 
important,  since  depressions  and  humps  will  be  found 
by  the  test  for  longitudinal  variations.  It  will  probably 
be  found  sufficient  on  the  usual  low-crown  pavement 
to  specify  that  the  section  shall  be  convex  upward  at 
every  point. 


Rool  ir, 
Poai+io'^ 
as  Spac« 


Elevortion  Assemblecl 


TO  DETERMINE  the  modulus  of  elasticity  of  con¬ 
crete  a  new  compressometer  has  been  developed  by 
the  writer  at  the  Bureau  of  Standards.  This  instrument 
is  designed  for  concrete  cylinders  8J  in.  in  diameter  Jjy 
16  in.  high.  The  deformations  are  measured  over  a 
lO-in.  gage  length.  Three  Ames  dials  reading  to  0.0001 
in.  are  used  instead  of  two  in  order  to  give  a  good  in¬ 
dication  as  to  the  uniformity  of  travel  of  the  screws  of 
the  testing  machine  in  the  application  of  the  load. 

The  instrument  is  so  designed  that  the  yokes  can  be 
properly  spaced  by  a  part  of  the  instrument  itself.  To 


New  Compressometer  Devised  to  Measure 
Elasticity  Modulus 


By  Herbert  A.  Davis 

Assistant  Enidneer  Physicist,  Bureau  of  Standards. 
Washington.  D.  C. 
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Unitied  Corporate  Control  of  the 
Railways  After  the  War 

Would  Eliminate  the  Wastes  of  Competition  With¬ 
out  Risking  the  Dangers  of  Permanent 
Government  Operation 

By  a.  C.  Dennis 

Consulting  Engineer,  Seattle,  Wash. 

THK  popular  belief  that  a  railway  can  only  be  oper¬ 
ated  in  the  public  interest  when  fighting  other 
lines  for  its  existence  may  no  longer  be  held  if  the 
cooperation  of  the  railways  under  Federal  operation 
demonstrates  the  advantages  inherent  in  unified  control. 
It  seems  not  to  have  been  realized  in  the  laws  to  prevent 
combination  and  encourage  competition  that  railwajs, 
like  nations,  cannot  exist  in  a  state  of  war  except  at  the 
expense  of  one  another  and  the  public.  It  is  hoped  that 
the  public,  perceiving  how  wasteful  and  horrible  is 
war  between  nations  will  see  that  the  same  laws  govern 
industrial  relations  as  govern  political,  and  that  in¬ 
dustrial  war  is  wasteful  and  horrible  also.  As  a  com¬ 
bination  of  petty  warring  states  into  a  strong  nation 
makes  for  peace  and  efficiency,  so  does  a  combination 
of  warring  railways.  To  make  the  railways  again  war 
on  one  another  for  traffic  is  a  retrograde  movement, 
resulting  in  wasteful  expenditure  for  unnecessary'  con¬ 
struction,  trains  and  equipment  and  in  other  avoidable 
expense.  Rebates,  rate  wars  and  other  objectionable 
practices  are  the  direct  effect  of  fights  for  competitive 
traffic. 

If  Federal  management  were  permanently  in  the 
bands  of  men  like  the  present  Director  General  and  his 
staff  there  would  be  little  cause  to  worry  over  the  future 
of  the  railways  by  the  public,  the  employees  or  the 
.security  holders.  The  general  record  of  the  Federal 
Government  as  a  business  organization,  however,  is  not 
vuch  as  to  inspire  confidence  that  the  railway  business 
administration,  after  the  old  system  railway  men  are 
eliminated,  will  show  a  sufficiently  great  improvement 
over  the  Canadian  and  European  government  adminis¬ 
tration  to  be  acceptable  to  the  public.  This  country 
v.ould  never  accept  the  service  and  costs  of  the  Inter¬ 
colonial  Ry.  of  Canada  or  that  of  the  French  or  German 
railways,  after  having  been  accustomed  to  so  much 
better  service  and  rates.  European  rates,  notwithstand¬ 
ing  very  much  cheaper  railway  wages,  if  in  force  on 
American  railways,  would  be  so  high  as  to  shut  down 
many  industries. 

Capable  Men  at  the  Head 

The  operation  of  all  railways  under  a  single  corporate 
management  will  of  necessity  put  large  power  and  re¬ 
sponsibility  in  the  hands  of  a  few  men,  but  this  is  a 
necessary  step  in  any  successful  organization,  and  not 
more  imprudent  on  a  large  scale  than  we  are  accustomed 
to  on  a  small  scale.  These  men  will  be  more  likely  to 
be  fitted  by  training  and  experience  to  exercise  their 
power  wisely  to  the  advantage  of  the  railways  and  the 
public  than  the  average  management  of  the  past,  or  those 
"hem  the  political  fortunes  of  the  hour  might  place  in 
temporary  power. 

'"he  financing  of  this  gigantic  corporation  will  not 
api-ear  difficult  if  based  on  the  present  Federal  plan 


of  payment  of  rental  to  railways  on  the  basis  of  theii 
average  net  earnings.  The  proposed  corporation  can 
issue  securities  to  each  individual  railway  company 
for  its  physical  property  in  the  proportion  that  the 
average  net  earnings  of  that  company  bear  to  the  total 
average  net  earnings  of  all  railways.  The  value  of  a 
railway  or  other  propertj  is  independent  of  original 
cost,  replacement  cost  or  any  other  factor  except  future 
earning  capacity.  Past  earnings  in  a  railway  are  an 
approximately  true  measure  of  its  relative  value  as 
compared  with  other  railways  for  calculating  its  propor¬ 
tion  of  future  earning  capacity.  Each  railway  company 
can  keep  its  corporate  existence  as  at  present  under 
F'ederal  operation,  or  use  the  securities  issued  to  it  by 
the  absorbing  corporation  to  liquidate  its  own  outstand¬ 
ing  securities. 

There  need  be  little  uneasiness  that  a  unified  corporate 
control  of  railways  will  result  in  oppressive  rates  and 
lack  of  enterprise  in  providing  facilities  for  busine.ss. 
The  unified  control,  being  free  from  inter-railway  com¬ 
petition,  will  eliminate  much  construction  and  operating 
waste,  which,  together  with  it ‘ms  to  be  discussed  later, 
will  reduce  operating  costs  very  materially,  thus  pro¬ 
viding  the  opportunity,  if  desired,  to  reduce  rates. 
Every  additional  ton  handled  by  a  railway,  up  to  the 
economic  traffic  capacity,  is  handled  at  an  increased 
margin  of  profit.  The  desire  by  the  railway  management 
for  increased  business  with  the  increasing  margin  of 
profit  with  each  increase  will  have  the  effect  of  reducing 
rates  to  the  economic  minimum.  Every  saving  in 
railway  operation  tends  to  reduce  rates,  and  every  addi¬ 
tion  to  operating  costs  tends  to  raise  rates  or  impair 
service.  The  incentive  to  increase  business  by  low  rates, 
and  encourage  new  industries  by  providing  facilities, 
will  be  just  as  strong  as  when  the  temptation  to  steal 
the  traffic  from  a  rival  existed.  It  may  quite  possibly 
be  found  that  the  rates  voluntarily  made  by  the  skilled 
traffic  department  of  a  railway,  not  subject  to  inter¬ 
railway  competition,  will  be  on  a  fairer  basis  than  those 
made  by  a  commission.  The  rate  should  be  allowed  to 
change  when  the  direction  of  traffic  pressure  changes, 
since  the  service  in  the  direction  opposite  to  the  direc¬ 
tion  of  traffic  pressure  can  be  performed  more  cheaply. 

Unnecessary  Minor  Improvements 

Whether  unity  of  railways  is  under  Federal  or  cor¬ 
porate  management,  there  are  many  advantages,  aside 
from  the  elimination  of  wasteful  competition,  that  may 
be  shared  by  the  railways  and  public,  by  such  con¬ 
solidation. 

Three  high-standard  east-and-west  transcontinental 
railways  and  probably  four  north-and-south  lines  could 
handle  with  much  greater  cheapness  and  dispatch  the 
through  business  now  handled  by  many  lines.  These 
high-standard  lines  could  be  made  by  reconstructing 
the  best  existing  lines  or  by  a  combination  of  lines  to 
the  economic  limit  corresponding  to  the  estimated  traffic, 
other  existing  ^lines  being  operated  as  secondary  or 
branch  lines,  handling  only  the  traffic  they  originate 
and  can  handle  best.  The  expenditure  saved  by  abandon¬ 
ing  contemplated  line  and  gradient  reductions,  and  pro¬ 
jected  lines  into  the  territory  served  by  other  railways 
on  many  lines,  might  be  sufficient  to  bring  a  few  lines 
-  to  the  economic  standard.  Modem  tunneling  methods 
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and  machinery’  make  reduction  of  many  gradients  prac¬ 
ticable,  which  reductions  were  formerly  economically 
needed. 

With  traffic  largely  diverted  to  one  route  economies 
are  practicable  that  cannot  be  obtained  if  this  traffic 
is  divided  among  many  routes.  The  lines  that  give  up 
the  through  traffic,  becoming  secondary  lines,  will  still 
perform  a  useful  and  necessary  part  in  the  great  rail¬ 
way  whole,  and  will  be  performing  a  service  for  which 
they  are  probably  better  adapted  than  for  through-line 
business.  The  creation  of  these  suggested  high-standard 
lines  will  produce  a  much  greater  traffic  capacity  than 
the  same  expenditure  spread  over  many  lines  in  minor 
improvements,  some  of  which  lines  are  perhaps  hope¬ 
lessly  long,  or  have  steep  gradient  lines. 

It  may  not  be  too  optimistic  to  hope  that  with  the 
completion  of  a  well-planned  system  of  through  routes, 
and  common  terminals  well  planned  and  adequate,  form¬ 
ing  part  of  a  united,  well  balanced  railway  whole  under 
corporate  management,  the  saving  will  be  such  that 
rates  can  be  reduced  to  the  ante-bellum  level  without 


Purdue  Trains  Concrete  Foremen 
for  Army  Service 

Practical  Applications,  Teaching  To  Do  by  Doing 
and  Thinking,  Used  To  Make  Skilled 
Workmen  in  Eight  Weeks 

HE  "how”  rather  than  the  “why”  is  the  dominating 
feature  of  the  vocational  training  in  concrete  work 
given  to  army  students  at  Purdue  University.  The  sec¬ 
ond  contingent  of  100  men  is  taking  the  eight-weeks’ 
course  in  concrete  work,  while  drill  and  military  work 
are  being  taken  by  500  auto  mechanics  and  150  embryo 
radio  operators.  Two  main  objectives  in  the  concrete 
foremen’s  school  were  kept  in  mind  in  designing  the 
course;  first,  the  necessities  of  the  army,  and  second, 
the  preparation  of  the  men  to  re-enter  civilian  life  at  the 
close  of  the  war  as  small  contractors  or  high-class  super¬ 
intendents  for  large  contractors. 

To  care  for  100  men,  Purdue  needed  no  additional 
equipment,  for  it  had  good  existing  facilities.  The 
high-grade  concrete  laboratories  of  ten  years*  use  are 
still  ahead  of  those  of  most  other  institutions.  Plenty 
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reducing  wages,  or  that  independent  labor  van  be 
brought  up  to  the  union  labor  level;  or,  perhaps  if 
reduction  is  necessary,  a  percentage  of  earnin.  as  a 
bonus  may  be  a  wise  expenditure.  After  the  w^r  4ere 
will  probably  be  for  some  years  a  period  of  surplu  labor 
at  which  time  railway  construction  can  be  done  <  heaplv 
and  in  the  public  interest.  Preparation  for  the  time 
after  the  war  should  begin  now,  at  least  so  far  a?  plan¬ 
ning  what  is  to  be  done  with  the  railways  is  con  t  rned 
and  withholding  expenditures  not  in  harmony  with  this 
plan. 

The  railway  system  of  the  United  States  should  be 
planned  as  a  whole,  assuming  a  common  ownership  of 
all  railways,  by  a  body  of  engineers,  operating  officials 
and  bankers  who  are  experts  in  railway  economics.  The 
working  out  of  the  economic  railway  plan  for  the  nation, 
to  supplant  the  plan  and  system  developed  by  each 
railway  for  its  own  interest,  is  a  very  important  peace 
preparation,  requiring  the  best  brains  and  training  and 
all  the  time  available,  as  well  as  the  help  and  sanction 
of  the  Director  General  of  Railroads. 


of  small  concrete  jobs  about  the  campus,  such  as  steps, 
sidewalks,  conveyor  tunnel  and  a  water  tower,  were 
only  awaiting  forces  of  men  to  put  them  through. 
Housing  facilities  for  all  the  men  were  provided  by  the 
erection  of  a  mess  hall,  and  sleeping  quarters  were  amply 
provided  for  in  the  recently  completed  armory. 

A  staff  was  recruited  from  college  instructors.  The 
field  superintendent  obtained  was  a  young  contractor,  a 
former  student  of  Purdue,  with  broad  engineering  and 
executive  experience  but  incapacitated  for  military  serv¬ 
ice.  The  four  sections  of  25  men  each  were  given  six 
hours’  work  per  day  plus  their  regular  drill  periods. 

As  in  most  of  the  vocational  schools  started  by  the 
United  States  War  Department’s  committee  on  training 
and  instruction,  the  courses  are  so  arranged  that  one 
thing  at  a  time  is  given  intensively,  the  student  “learn¬ 
ing  to  do  by  doing.”  Eight  days  are  given  indoors  on 
arithmetic  (for  some  of  the  men  had  forgotten  even 
this  branch  of  mathematics),  blueprint  reading,  esti¬ 
mates,  layouts,  specifications,  organization  and  lectures. 
In  the  field  work  16  days  are  spent.  Of  this  period 
six  are  on  placing  concrete,  and  three  on  form  building, 
with  one  day  each  on  unloading  aggregate,  excavating, 


EMBRYO  FOREMEN  PLAN  AND  MAKE  STEPS.  AND  BUILD  COAL  STORAGE  WALL  AND  CONVEYOR  TUNNEL 
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prop<  ri  ‘‘iiing  and  mixing,  organization  and  manage-  men  accurate  knowledge  of  the  amount  of  material  a 
ment,  rface  treatment,  brick  and  stucco  work,  rein-  man  is  able  to  handle  in  a  given  time, 
forcing  iidd  protection.  Eight  days  are  spent  in  the  lab-  The  best  men  in  the  class  receive  advanced*  work, 
oratoi  >  on  tests  of  cement,  aggregate,  concrete  beams,  by  having  detailed  to  them  squads  for  building' unaided 
wood,  .-^teel,  bond  and  sampling  of  a  pit.  Concrete  prod-  such  small  jobs  as  steps  and  sidewalk  slabs.  Only  brief 
ucts  come  in  for  four  days’  drill.  Troughs,  fence  posts,  oral  directions  on  the  ground  are  given.  -Sketches  must 
_  all  be  made,  and  estimates  of  quantities  necessary  with 


excavation  and  tools  needed,  must  all  be  determined 
beforehand.  This  brings  in  personnel  and  gang 'organ¬ 
ization  ability. 

In  the  pit-sampling  tests,  the  men  learn  the  quartering 
method,  the  use  of  ordinary'  sieves  and  Universal  sand 
testers,  silt  tests,  colorimetric  tests  and  meaning,  quality 
of  gravel  and  how  to  make  it  acceptable  for  various 
purposes. 

Talks  or  explanations  precede  all  laboratory  and  prac¬ 
tical  work.  For  most  of  it  mimeograph  instructions 
are  furnished.  For  inspection  there  is  available  a 
gravel-producing  plant,  a  reinforced-concrete  building 
under  erection,  monolithic  and  semi-monolithic  brick 
paving  under  construction,  and  a  planing  mill. 

Prof.  W.  K.  Hatt  is  the  supervisor  in  charge  of  the 
concrete  school;  R.  C.  Yeoman  is  assistant  supervisor 
and  W.  F.  Slattery  is  field  superintendent. 


COMPRESSION  TESTING  IS  LABORATORY  EXERCISE 

tile  and  slabs  are  made,  and  kinks  in  their  construction 
are  pointed  out.  A  day  in  the  shop  is  spent  in  learning 
the  use.  care  and  maintenance  of  saws,  planes,  chisels, 
squares,  and  other  carpenters’  tools.  Straight  edges, 
floats  and  darbies  are  made. 

.Some  of  the  outdoor  work  includes  the  excavation 
under  several  full-size,  four-panel  flat  slabs  on  columns 
which  have  recently  been  tested,  inclosing  the  sides 
with  brick,  stucco  or  plaster  on  metal  lath,  and  erecting 
a  roomy  storage  building  on  top.  An  old  wooden  water 
tower  was  removed  and  one  of  concrete,  designed  by  the 
engineering  staff  of  the  university,  is  in  course  of  con¬ 
struction.  At  the  time  of  a  visit  by  a  representative  of 
Engineering  Neics-Rccord  the  foundation  had  been 
poured  and  columns  erected,  ready  for  the  form  work  of 
the  tank  proper.  All  work  of  reading  blueprints,  get¬ 
ting  out  forms,  bending  bars  on  a  frame  improvised  by 
the  students,  handling  the  mixer  and  placing  concrete, 
was  carried  out  by  them,  each  step  being  carefully 
planned,  explained  and  worked  out  in  advance  by  the 
whole  class.  Such  stunts  as  unloading  aggregate  from  a 
car,  at  ordinary  speed  and  then  at  double  speed,  give  the 


Concrete  Block  River  Mattresses 
Prove  Economical 

Capitalizing  the  Cost  of  Repairs  for  Japanese 
Rivers  Proves  This  Type  Cheaper 
Than  Any  Other 

By  B.  Okasaki 

Formerly  Chief  Engineer,  Ishikarl  River  Improvement  Work. 
Japan,  Now  Civil  Engineer,  Home  T>epartment,  Tokyo 

Concrete  block  mattresses  for  river  protection 
have  been  used  for  a  number  of  years  on  the  banks 
of  some  Japanese  rivers,  notably  the  Ishikari.  The  pro¬ 
gressive  steps  in  the  application  of  this  flexible  mattress 
were  outlined  in  articles  in  Engineering  Neics  of  May 
16,  1912,  p,  922,  and  Mar.  1.3,  1913,  p.  512.  Since  its 
first  installation  there  has  been  an  opportunity  to  com¬ 
pare  its  service  and  its  cost  with  those  of  other  types 
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of  river-bank  protection,  and  a  recent  analysis  of  the 
observations  over  a  number  of  years  of  the  various  kinds 
of  bank  protection  show  the  flexible  block  system  to  be 
most  economical  in  the  long  run. 

In  deep  rivers  the  concrete  block  mattress  can  be  made 
cheaper  in  first  cost  than  any  other  kind  of  substantial 
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term  of  20  years  was  adopted  as  the  stands-  i  fmn, 
attacks  of  drift.  ' 

In  the  examination  of  costs  only  those  works  -  ere  ex¬ 
amined  that  are  constantly  subject  to  severe  attack  of 
the  current.  The  first  cost  and  cost  of  maintenai.ee  and 
repair  are  considered  since  the  year  1898.  Optionally  a 
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KIG.  3.  LOG  MATTRESS  NEARING  DESTRITCTION  FROM 
RIVER  RISE 


bank  protection.  However,  notwithstanding  the  merits 
and  advantages  which  the  block  mattress  generally  re¬ 
veals  when  placed,  one  is  sometimes  forced  not  to  adopt 
it  in  other  places,  particularly  in  shallow  water,  be¬ 
cause  of  the  slightly  higher  first  cost  in  such  locations. 
It  has  been  found,  though,  that  the  cost  of  maintenance 
and  repair  of  the  less  permanent  types  increase  the 
final  cost  to  more  than  that  of  the  block  type. 

The  chief  merits  of  the  flexible  reinforced-concrete 
mattress  lie  in  the  fact  that  with  this  mattress  no  parts 
are  lo.st  from  the  attack  of  drift  and  scour,  as  the  mat¬ 
tress  settles  down  and  fits  the  newly  scoured  river  bed 
snugly  and  prevents  further  scour,  so  the  only  thing 
necessary  is  the  additional  expansion  of  the  width  of  the 
mattress  to  compensate  for  the  settlement.  In  the  other 
types,  parts  of  the  piles,  the  cribs  or  the  fascines  are 
very  liable  to  be  lost  in  toto  from  the  severe  scour  or 


rOMPARL-SOX  OF  FIRST  COSTS  AND  REPAIRS  OF  DIFFERENT 
TYPES  OF  RIVER  BANK  PROTECTION  IN  JAPAN 


River  . 

Tokachi 

Tokachi 

Ishikari 

Ishikari 

Yubari 

Chubets 

Ixxmlity  . 

Obihiro 

Obihiro 

Fukagawa 

Fukagawa 

Yuni 

Asahika- 

DepUi  of  Uielweg 
at  low  water 

U  ft. 

14ft 

17  ft. 

17  ft. 

4  ft. 

8  ft. 

Flood  beicht 
above  low  water  1 0  ft 

10  ft. 

12  ft. 

12  ft. 

10  ft. 

10  ft. 

Conatruetioo _ 

Pile  and 
fascine 

Concrete 

Pile  and 
faseine 

Concrete 

Concrete 

Pile  and 
fascine 

mattress 

mattress 

mattress 

mattrt-as 

mattress 

mattress 

Length  of  work. 

l.440fl 

960  ft 

2,640  ft. 

600  ft. 

600  ft 

624  ft 

Firvt  coat  of  con¬ 
struction  per 
ft . 

$2  64 

$3  97 

t2  23 

t7  34 

t3  70 

t2  58 

Annual  cost  of 
repair  per  ft 
run . 

$0  S6 

to  12 

to  29 

to  03 

tl  97 

.Allotment  of  the 
first  cost  per  ft. 
run  in  20  years 

$0  13 

to  20 

to  M 

to  37 

to  19 

to  13 

Sum  of  tlM  al¬ 
lotment  and 
the  annual  cost 
of  repair  per  ft. 
run  . 

to  69 

to  32 

to  40 

to  37 

to  22 

t2  10 

FIG.  4.  PILE  AND  FASCINE  MATTRESS  IN  COURSE  OF 
CONSTRUCTION 

which  to  calculate  the  annual  average  of  both  the  first 
cost  and  that  of  maintenance  and  repair  for  foot  run 
of  the  river  bank  under  protection.  The  interest  is  not 
considered,  as  the  works  were  built  with  Governmental 
funds  and  cared  for  by  the  annual  local  tax.  The  sum 
of  the  annual  allotment  of  the  first  cost  and  the  cost 
of  maintenance  and  repair  is  put  in  the  last  line  in 
the  accompanying  table. 

The  accompanying  views  show  the  block  and  other 
mattresses  under  construction  and  in  operation  on  Jap¬ 
anese  rivers.  Fig.  1  shows  a  concrete  block  mattress 
being  knitted  on  the  top  of  the  slope  of  the  river  bank. 
A  typical  work  consisting  of  combined  pile  and  fascine 
mattress  with  a  sloped  pitching  of  willow  hurdles  filled 
by  riprap,  a  part  of  which  is  damaged  by  the  drift,  is 
shown  in  Fig.  2.  Fig.  3  shows  a  log  mattress  inclined 
in  a  critical  condition  and  a  part  of  the  framework 
broken,  and  Fig.  4  shows  a  combined  pile  and  fascine 
mattress  with  a  sloped  pitching  of  willow  basket,  or  a 
kind  of  gabion  filled  with  pebbles,  in  course  of  con¬ 
struction. 

From  the  table  it  may  be  concluded  that  when  a  term 
of  20  years  is  adopted  for  a  standard  of  comparison  the 
flexible  block  concrete  mattress  is  the  most  economical, 
provided  the  annual  allotment  as  the  first  cost  of  con¬ 
struction,  and  the  yearly  cost  of  maintenance  and  re¬ 
pair  are  considered. 

One  Out  of  Three  in  the  Service 

Members  of  the  United  States  Reclamation  Service 
who  had  entered  the  military  or  naval  service  up  to 
June  16,  1918,  according  to  the  Reclamation  Record  of 
August,  1918,  totaled  503,  or  30.7%  of  the  employees  of 
the  department. 


Liberty  Bonds  are  "bonds  to  keep  the  peace" 
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Garbage  Collection  and  Disposal  Under  War  Conditions 

United  States  Food  Administration  Makes  Country- Wide  Survey — Kitchen  Wastes 
of  382  Cities  With  Total  Population  of  30,000,000  Utilized 

Data  Summarized  and  Discussed  by  M.  N.  Baker 

Associate  Kditor  of  Kngineering  News-Uecord 

COMPREHENSIVE  data  on  garbage  collection  and  Indications  are  that  feeding  is  rapidly  increasing, 
disposal  in  cities  of  the  United  States  having  cities  turning  to  it  from  incineration  and  from  the 
populations  of  10,000  and  more  have  been  gathered  by  miscellaneous  class  of  “burn,  bury  or  dump.”  Feeding 
the  garbage  utilization  division  of  the  United  States  often  produces  some  revenue  for  the  city,  while  inciner- 
Food  Administration.  By  means  of  an  easy  key  system  ation  is  in  most  cases  a  dead  expense,  and  in  a  probable 
much  information  concerning  the  separation  of  garbage,  considerable  majority  of  the  cities  draws  upon  fuel 
whether  systematic  collections  are  made  and  by  whom,  which  is  much  needed  for  military  and  industrial  pur- 
and  methods  of  disposal,  has  been  compressed  into  small  poses. 

compass  by  the  Food  Administration  while  still  bringing  On  the  316  cities  which  do  not  utilize  their  garbage, 
out  clearly  the  main  point,  which  is  whether  and  how  102  incinerate  it  in  furnaces  and  214  report  miscellane- 
the  garbage  of  the  various  cities  is  utilized.  ous  means  of  disposal,  lumped  under  “burn,  bury  or 

Access  to  these  valuable  data  having  been  kindly  dump” — “burn”  perhaps  relating  mostly  to  paper  burned 
given  to  Engineering  News-Record,  the  writer  has  sum¬ 
marized  the  primary  information  by  states,  groups  of 
states  and  for  the  whole  country.  The  summary  tables 
are  given  below,  together  with  the  original  or  Food 
Administration  tables  and  some  comments  designed  to 
be  interpretative.  The  Food  Administration  is  respon¬ 
sible  for  the  basic  table  only.  Table  III. 

So  outstanding  is  the  fact,  stimulated  by  war  condi¬ 
tions,  that  garbage  is  being  utilized  and  should  be  used 
now  as  never  before,  that  the  data  on  disposal  will 
be  considered  first.  No  less  than  382  cities  with  a 
combined  population  of  nearly  30,000,000  are  feeding 
garbage  to  hogs  or  reclaiming  from  it  fats  and  fertilizer 
by  means  of  reduction.  This  is  most  encouraging. 

But  it  is  discouraging  to  find  that  the  garbage  of  316 
cities  is  not  all  being  conserved  at  a  time  when  the  need 
for  every  possible  ounce  of  food,  fat  and  fertilizer  is 
many  times  greater  than  ever  before.  Fortunately,  the 
population  the  garbage  from  which  is  not  being  re¬ 
claimed  is  less  than  14,000,000,  or  less  than  one-third 
the  total  of  that  of  the  698  cities  under  consideration. 

Moreover,  some  portion  of  the  garbage  of  about  450 
cities  is  fed,  although  only  345  cities  have  their  popu¬ 
lations  entered  in  the  feeding  column.  This  makes  the 
case  better  for  utilization,  but  some  of  the  cities  put 
in  the  feeding  column  do  not  make  sure  that  all  the 
garbage  is  fed. 

Reduction  Plants  Are  in  Larger  Cities 

That  it  is  mostly  the  larger  cities  which  have  reduc¬ 
tion  plants  is  shown  by  the  fact  that  the  18,500,000 
population  totaled  under  reduction  is  in  37  cities  while 
345  cities,  with  11,170,000  population,  reported  their 
garbage  as  being  fed.  Only  13  of  the  reduction  works 
are  in  cities  of  less  than  100,000  population,  six  in 
less  than  50,000,  and  about  half  a  dozen  in  places  of 
less  than  25,000.  Sharpsburg,  Penn.,  with  10,600  popu¬ 
lation,  is  the  smallest  city  to  report  reduction  works. 

Its  garbage  goes  to  the  Pittsburgh  plant.  It  appears 
that  the  number  of  reduction  plants  has  not  increased 
much  during  the  war,  as  would  be  expected  in  view 
of  their  cost  and  the  labor,  material  and  time  required 
to  build  them.  Twenty-one  of  the  37  reduction  works 
are  in  three  states.  New  York,  Pennsylvania  and  Ohio. 


TABLE  I.  LEADING  METHODS  OF  GARBAGE  DISPOSAL  IN  CITIES 
OF  10,000  POPUL.\TION  AND  UPWARD,  W  ITH  NUMBER  OF  CITIES 
AND  POPULATION  BY  STATES  AND  GROUPS  OF  STATES. 

BASED  ON  REl’ORTS  TO  THE  UNITED  STATES  FOOD 
ADMINISTRATION 

Total 

Cities  Burn,  Bury  or  —  Reduce  — 

In-  — Dump*  —  —  Incinerate  ~  - Feed -  Popula- 

cluded  No.  Population  No.  Population  No.  Population  No.  tion 
Me  II  I  8.400  10  2II,)00 

N  H  7  1  13,600  I  14,700  S  135,300 

Vt  3  '  3  41,400 

Maas  69  .  67  2.187,400  2  895,000 

R.  L.  ..  12  2  65.000  ..  10  469,200 

Conn .  22  6  159,200  IS  627.500  I  172,000 


124  10  246,200  I  14,700  110  3,672.200  3  1.067.000 

51  22  630.700  5  658,600  19  449,500  5  6,237.000 

31  18  1,353,000  2  268,400  9  171,500  2  76,000 

57  23  412,200  13  696,400  15  368,900  6  2.499.200 

I  .  I  110,000 

5  3  47,400  .  I  25,700  I  590,000 

I  .  I  390,000 


N.  C....  177  66  1,415,600  21  997,200  74  1,745.200  16  6,093,400 

la .  17  2  68.000  4  163,000  II  303,800  . 

Minn...  12  3  34,600  3  130,000  6  643,000  . 

Kan .  16  I  24,000  15  397,800  . 

Neb .  6  I  55,000  I  11,800  4  205,300  . 

N.  Dak.  2  2  43,800  . 

S.  Dak..  3  2  25,200  I  24,000  . 

Wyo .  2  I  14,000  I  8,300  . 

Mont.  ..  6  5  173,000  I  15,000  . 

N.  W....  64  15  393,800  II  363.600  38  1,382.200 

Mo .  15  14  695,000  I  902,000 

Ark .  6  5  100,100  I  57,300 

Tea .  23  4  209,800  8  466,200  II  297,800  . 

Okla .  3  2  33.900  6  254,400  . 

Colo .  7  7  397,800  - . 

N.  M .  I  .  I  14,000  . 

8.  W.. 

Waah 

Ctre.. . 

CaUL. 

Aril... 

Ney. . 

Utah.. 

Ida... 

Pac .  ^  Tz  358.900  8  816,800  20  654,300  I  $90,000 

U.  S .  698  214  6,928.000  102  7,032,100  345  11,170,800  37  IMSADOO 

*BurB  preeumably  mdicatca  buminMt>ap<r  and  rubhiih  in  the  open,  on  dumpa 


60  II  343,800  9  523,500  39  1,963,000  I  902.000 

7  5  493,100  I  150,300  I  25.100  . 

4  4  61,700  . 

22  5  318,800  6  772,100  10  280,800  I  590.000 

3  2  40.000  I  19,200  . 

I  .  I  15,900  . 

3  .  I  44.700  2  135,600  . 

I  .  I  16,000  . 
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in  the  open  on  dumps,  and  “dump”  includintr  both  land 
and  water  dumping. 

A  considerable  number  of  fair-sized  cities  report 
feeding:  Six  of  200,000  population  or  more  (Kansas 
City,  Minneapolis,  St.  Paul,  Denver,  Providence  and 
Louisville) ;  20  of  100,000  or  more;  and  44  of  50,000 
and  more.  Among  the  cities  which  report  incineration 
four  have  populations  of  200,000  or  more  (San  Francis¬ 
co,  Milwaukee,  part  of  New  York  City  and  Atlanta) 
while  these  and  eight  others,  or  14  in  all,  have  more 
than  100,000  population  each.  These  14  cities  have 
a  total  population  well  toward  3,000,000.  All  are  of 
sufficient  size  to  support  reduction  plants,  instead  of 
burning  wa.stes  that  might  be  reclaimed.  However, 
their  incinerators  were  built  in  pre-war  times.  The 


Vol-  «  .  N'o.  16 

“bum,  bury  or  dump”  class  numbers  10  cities  Ox  loooo 
population  or  more,  with  an  aggregate  popul;  r,n  of 
about  2,500,000,  all  again  readily  in  the  possib!  reduc¬ 
tion  class.  The  largest  of  these.  New  Orleans,  i  .is  had 
plans  for  reduction  under  way  for  months,  ai.  i  they 
are  presumably  delayed  by  war  conditions.  cattle 
next  in  size  to  New  Orleans,  built  three  high-ten, p^ra! 
ture  destructors  years  ago,  which  have  been  ,losed 
for  some  time  except  for  the  disposal  of  combu-tible 
refuse.  The  Seattle  garbage  goes  to  “sanitary  fills" 
which  the  writer  was  informed  several  years  a^o  were 
thoroughly  satisfactory  to  both  the  local  and  state 
boards  of  health. 

Geographically,  the  modes  of  disposal  and  correspond¬ 
ing  populations  are  summarized  in  Table  1.  The  New 
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N.  H 
V*. 


v» . 

W.  Va 

N.C.  . 
8.  C. 
Oa..... 
Ha... 

8.  A. 

Ala. . 
Mias  . 
La. . 
Tenn 
Ky 


Total  .SyeleiiialK' 
Citiea  Collection 
Lieted  Yes  No 

II  3  8 

9  3  3 

5  I  2 


.Separate  or  Mired 
Collection 


Collection  by  Municipality,  Contract,  Private  Collection  Permitteti 
Private  or  Combined  or  Prohibited 
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41 

29 

10 

2 
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5 

5 

7 

1 

Ind . 

35 

30 

4 

1 

22 

5 

3 

5 

5 

III... 

43 

33 

10 

18 

8 

7 

2 

3 

1 

Mich. 

33 

25 

8 

13 

6 

6 

9 

5 

3 
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16 

6 

1 

9 

5 

2 

1 

' 

N.C 
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40 

8 

86 

1  28 

23 

22 

20 

6 
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19 

10 

6 

3 

4 

4 
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Minn . . . 

12 

8 

4 

3 

4 

1 

2 

1 
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Kan. 
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9 
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2 

3 
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6 

4 
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2 

2 

1 

N.  D . 

2 

2 

1 

1 

i 

8  D . 

3 

2 

1 

1 

1 

Wyo.... 

3 

1 

1 

i 

i 
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17 
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6 

6 
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4 

2 
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1 

1 

4 

i 

1 

t 
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13 
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4 
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5 
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4 
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1 

1 

1 

f 
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2 
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66 

33 

26 

7 

17 

15 
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10 

4 
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10 

6 

1 

3 

2 

4 

1 

5 

1 

3 

1 

1 

Calif... 

22 

20 

2 

8 

8 

4 

1 

8 

9 

ArU.. . . 

3 

3 

1 

1 

1 

Utah.. . 

5 

1 

2 

1 

Ids . 

2 

1 

1 

' 

Pae _ 

45 

32 

9 

4 

13 

9 

10 

2 

10 

9 

US . 

785 

526 

171 

82 

296 

5  126 

99 

84 

116 

37 

Dispoeal  bj  .Muuiii 
pality,  Contract.  I*ri- 
vatc  or  ( 'i.iiil>in«i 
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59 
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5 
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15 
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8 

17 

J 

29 
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Conn... 

27 

20 
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14 
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6 
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2 

1 
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2 

14 
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92 

31 

II 
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1  4 
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13 
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23 
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26 
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9 

4 

5 
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1 

24 
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38 

31 

1 

6 

10 

1  3 

17 

8 

6 

7 

9 
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18 
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1 

5 

4 

7 

7 

2 

15 
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82 

43 

17 

22 
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3 

4 
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7 
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6 

II 

b 

20 
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1 
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1 
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16 

15 
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2 
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1  23 
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which  reported  a  ayatematie  e^i<.etion  are  inriuded.  .  „  .  .  .  j  u  ..  i 

Under  Stparate  or  Miaed  Collection  "it”  tnSieatea  that  garbage  ia  collected  separately;  ag  that  aahea  are  miaed  with  garbage;  Tg, 
■‘art,”  no  t*-.ree  miind 


and  garbu  A  mixad; 

Under  Collect iciTby  Miiniripality,  etc,,  "m”  denotes  municipality;  "e”  contract;  "p,”  private,  and  the  otlmr  cohimn  heade  indicate  coi..MltUtni^. 

Uwlw  WvateColleetion  Permitted,  etc.,  "pp”  means  private  eolie^ra  not  prohiWted;  T)pn,  pr<Aibited,  but  not  enforted;  ppy>,  llWlllWwwOyowDDanm 

out  enforced;  “ppy,"  ordnance  enforced;  "nr,”  no  report.  .......  v  .»  - 

I’nder  Diipoealby.ete..  "m,"“c.,"  “p.,"  indicate  municipality,  contract, prfvnte.ieepcctively  and*  mx  means  vanow eomhinancilfc 


Help  to  put  the  Loan  over  the  top  EVERYWHERE! 
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England  States  lead  in  feeding;  the  Middle  in  reduc¬ 
tion;  the  South  Atlantic  in  number  and  the  Middle  in 
population  under  the  same  heading.  By  states,  Massa¬ 
chusetts  is  far  in  the  lead  in  feeding,  with  67  cities 
and  towns  in  that  class,  or  all  reporting  except  Boston 
and  New  Bedford,  the  garbage  of  which  is  reduced. 
Further  geographical  contrasts  of  disposal  methods  may 
be  drawn  from  Table  I  by  those  interested  in  groups 
of  states.  Table  III,  the  basic  table,  compiled  by  the 
Food  Administration,  gives  disposal  data  by  cities  for 
the  whole  country,  the  states  being  arranged  alpha¬ 
betically  and  the  cities  placed  in  like  order  under  each 
state. 

SYSTEMATIC  COLLECTION  REPORTED  IN  526  CITIES 

The  disposal  data  already  discussed  are  simple  com¬ 
pared  with  the  combined  information  on  collection  and 
disposal  presented  in  condensed  form  with  the  aid  of 
key  letters  in  Table  III  and  summarized  by  the  writer 
in  Table  II. 

From  Table  III  it  appears  that  of  785  cities  and 
towns  having  10,000  population  or  more  526  reported 
systematic  collectiwi  of  garbage,  171  no  collection  and 
82  failed  to  report.  Considering  the  number  of  small 
places  in  the  list,  this  might  be  regarded  as  a  good 
showing,  even  though  many  cities  have  no  collection. 
Study  of  the  additional  symbols,  indicating  whether 
the  collection  is  by  the  municipality,  by  contract,  by 
private  arrangement  with  individual  householders,  or 
by  a  combination  of  two  or  all  three  of  these  methods, 
indicates  that  “systematic  collection,”  as  reported  by 
many  of  the  cities,  may  not  go  very  far.  This  conclusion 
is  strengthened  by  an  examination  of  the  summaries 
under  the  columns  which  show  whether  private  collec¬ 
tion  is  permitted  or  prohibited,  and  if  the  latter,  whether 
the  prohibition  is  enforced. 

Of  626  cities  which  report  systematic  collection,  285 
do  not  forbid  private  collection,  75  prohibit  it  but  do 
not  enforce  the  rule,  71  make  no  report  on'  the  subject 
and  only  95  lay  claim  to  prohibition  without  enforce¬ 
ment.  These  figures  certainly  tend  to  show  that  much 
must  yet  be  done  before  American  cities  have  any¬ 


thing  like  thoroughgoing  garbage  collection — and  until 
that  is  had  the  presumption  is  that  large  quantities 
are  not  properly  collected  and  that  a  considerable  pro¬ 
portion  of  this  total  is  not  available  for  utilization. 

Separate  Collection  of  Garbage  in  296  Cities 

Garbage  is  collected  separately  in  296  of  the  526 
cities  reporting  systematic  collection ;  with  ashes  in  five, 
iWith  refuse  in  196  and  with  both  ashes  and  refuse  in 
99.  Here  again  lack  of  thorough  collection  and  full 
and  fair  chance  for  utilization  is  apparent,  for  garbage 
cannot  be  thoroughly  utilized  for  feeding  or  reduction 
unless  it  is  kept  and  collected  free  from  other  wastes. 
A  total  of  382  cities,  we  have  already  seen,  report 
feeding  or  reduction  of  garbage,  against  only  296  in 
which  garbage  is  collected  separately. 

Municipal  collection  is  generally  considered  by  sani¬ 
tarians  to  be  the  best  plan,  and  contract  collection  the 
next  best.  Only  84  of  the  526  cities  report  municipal 
collection  alone,  against  116  contract  and  37  private 
and  287  mixed.  Some  part  or  all  of  the  garbage 
is  collected  by  the  municipality  in  257  cities,  some 
part  by  contract  in  255  and  some  part  privately  in 
302  of  the  526  cities. 

Disposal  is  reported  as  by  the  city  alone  in  86  cases ; 
by  contract  alone  in  96;  privately  in  36  and  mixed  in 
308  cases.  Here  also  there  is  opportunity  for  advance. 

Those  who  desire  to  pursue  the  subject  can  summarize 
for  themselves  how  the  cities,  the  contractors  and  the 
private  scavengers  each  dispose  of  the  garbage  they 
collect. 

Altogether,  the  garbage  utilization  division  of  the 
United  States  Food  Administration  has  done  a  large 
amount  of  valuable  work  in  collecting  and  compiling 
the  garbage  data  presented  in  Table  III.  The  survey 
will  stimulate  better  and  more  complete  methods  of  gar¬ 
bage  collection,  besides  accelerating  the  utilization  of 
kitchen  wastes  either  by  feeding  or  by  reduction,  which 
is  the  worthy  object  of  the  investigation. 

Finally,  corrections  and  additions  to  Table  III  are 
desired.  These  should  be  sent  directly  to  the  United 
States  Food  Administration,  Washington,  D.  C. 


TABLE  III  garbage  COLLECTION  AND  DLSPOSAL  IN  CITIE.S  OF  10,000  POPULATION  AND  UPWARDS— INFORMATION  COLLECTED  BY 
THE  GARBAGE  UTILIZATION  DIVISION  OF  THE  UNITED  STATES  FOOD  ADMINISTRATION 


Coll«>c»ion*  Dispoealf 


ALABAMA 

Aaniston.  sgmp-pn  mgf-p( 

srgmp-pn  md-pf 

Birmingham. .  sargmp  md-pf 

Gail^en  srgp-pn  md-pf 

Mobile..  .  srgmp-pn  md-pf 

Montgomery,  srgmp-pn  mid-pf 

Selma .  srgmp-pn  md-pf 

Tuscaloosa  No  pf 

ARIZONA 

Bisbee  .  sargmp-pn  md-pf 

Phoenix  srgr20-ppy  cf 

Tucson  sargm-pn  md 

ARKA.NS 

Argenta.  No  od 


Popula- 

tiont  CoIIertinne 

np  Fort  Smith...  srgm-ppy 

I  /  ur  Helena _ _ _  sgmp^n 

16.  SB  Hot  Springs.  srgrZ/p 
181  .OB  Little  Rook,  srgmp-pn 
15.51  Pine  Bluff.  srgp 

51  sf  CALIFORNIA 

19  2B  Alameda . sargp-pn 

12. OF  Bakenfield..  8gc-2l-ppy 

Berkeley . sargp-pn 

Eureka . No 

18.  OB  Fresno.  sargp-pn 
19. 2F  Long  Beach  sgr-i9-ppy 
22.  OB  Los  Angeles  sgm-ppy 

Oakland .  srgei^ppn 

Pasadena  .srgmprppn 
18.  IB  Pomona...  sgcl^ppy 


Dispoealt 

Ptmula- 

tiont 

md 

28  7B 

md-pd 

12  OB 

cd-pf 

17  2B 

mi-pf 

57  31 

pd 

24  IB 

pd 

32.  OB 

cf 

20  OF 

pmi-pf 

65.01 

pf 

17. 2F 

pci-pf 

48.91 

cf 

27  OF 

mcr 

590  OR 

cd-pf 

mcf-mcr-pf 

210  OB 

42. 3F 

cf 

14. 3F 

Collection* 

Redlands. . .  agc20-ppy 

Riverside . sgcp-pn 

Sacramento. .  srgp 
San 

Bernardino.  No 
San  Diego.. .  sgc20p-ppn 
San  Francisco  srgp-pn 

San  Jose . sarge^ppn 

Santa  Ana _ srgciVppy 

Sants  Barbara  sgp-pn 
Santa  Crus,  srgp 

Stockton _  srgp.1>n 

Vallejo...  srgp-pn 

COLORADO 

Boulder . sgc24-ppn 

Colo.  Spgs.  sgcl8 


Dispoealt 

Popula- 

tiont 

cf 

21  OF 

eb^f 

19. SB 

pmi 

75  01 

pf  . 

18  8F 

cf-pf 

90  OF 

pmi.pf 

53-:  21 

cmi-M 

40  41 

cf 

15  4F 

pf 

14  8F 

nmi-pf 

12.61 

pd 

42  OB 

pd 

15  OB 

cf-pf 

12  OF 

cf 

36  OF 

,  ,  *  I  nder  ‘‘Collection”  ‘‘s**  indicates  that  there  is  a  si’stematic  collection  and  "no”  that  there  is  not;  “g"  stands  for  garbage,  “a”  for  ashes  and  ”r”  for  rubbish, 

wniie  enmhinat  tons  of  these  letters  mean  that  ashes  or  rubbish  or  both  are  collected  with  the  garbage.  In  the  same  column  “m,”  "c”  and  “p”  denote  municipal,  contract 
„ collection  respectivety,  and  a  combination  of  these  letters  indicates  that  more  than  one  system  of  collection  is  in  use.  When  "e”  is  followed^  a  figure, 
nr  collection  contract  expires  in  1920.  Letters  in  the  collection  column  following  a  da^  show  whether  private  collection  is  permitted  or 

pror.imted,  and  if  prohibited  whethr  the  prohibition  is  enforced.  Thus  "pn”  means  private  collection  not  prohibited;  "ppn,"  prohibited  but  not  enforced;  “ppyn," 
prohibits  by  oj^inance  but  not  enforced;  “ppy,”  prohibited  ordinance  enforr^. 

htirnini  u™*’'  “Disposar“‘m,”  “c”  and  “p”  mean  that  disposal  is  by  the  municipality,  by  contract  or  private,  while  “d"  means  dumping  on  land  or  in  water;  “b” 
.,  TOme  unstated  method,  presumably  in  the  open;  “f,"  feeding;  “r,”  reduction.  In  the  same  column,  ‘‘mgf’  means  municipality  gives  the  garbage  it 

..  “*““*cipality  sells  to  farmers,  presumably  for  feeding;  “maesf,"  municipality  seRs  to  contractor  who  sells  to 

larmers;  pf,"  pnvate  feeding,  etc. 

in»n.  “Pw^tion,’  the  entries  are  to  the  nearest  hundred.  ‘The  letters  following  indicate  what  is  believed  to  be  the  prevailing  method  of  disposal;  "B” 

lb.*  m  the  open),  bury  or  dump,  the  latter  on  land  or  in  srater;  “I”  indicates  incinerate  in  some  form  of  furnace:  *‘F”  denotes  feeding;  *‘H”  shows 

mat  the  garbage  is  reduced  for  the  recovery  of  grease  and  fertiliser  base. 
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ENGINEERING  NEWS-RECORD 


CoUeetion* 

Onnrer  age  1 9'ppy 

Ft.  CoUina.  ■■<‘27-ppy 

C'lreeley. . . .  No 

Purt^  argp-ppyn 

Truudad. .  No  argp-pn 

<X)NNECTI(ITT 


Hridgeport 
Hriatol. . . 
Dubury. 

Derby . 

ICaat  Hartford 

Knfield . 

Greenwich 

Hartford.. . 

Mancbietir 

Nlcriden.. 

Middktowii 

.Vnugatuck 

Near  Britain 

.N'ew  Haven 

New  London.. 

Norwalk. 

Norwich 

<  h-anw. . . . 

.''tamford. . . 

Stonington. 

Torrington 

Vernon . 

Wallingford. . . 
WBt4-rbury. 

W  incheat  er. . . 
Willimantic. 


acr2VpPy» 


HKnk|>'pii 

«€<' 

naitr  1 8p>pti 

.^arKnjp>pn 

0fIcT9^D 

age  -ppy 

agiuclS'Pp^ 

8gcl8p-po 

Mirgni'pn 

HTgmp-pn 

sgp-pn 

aargmp-pn 


No 

Mgnip-pu 

ngp-pn 

agelSp-pn 


DELAWARh: 
Wilmington..  8gel7-pp.v 
DI8T.  COH'MBIA 
Waahington  sgcIS-ppy 


FLORIDA 

.lackaoovilk' 
Key  West.  . 
IVnaacola . . 

T  ampa. ... 
Went  Tampa. 


srgelv 

nrgm-pn 

argmp-pn 

srgm-ppy 


GEORGU 

Albany . 

Americus. . . 
Athena. . . . 
Atlanta  . 
Augnata. . . . 
Bmanwiek. . 
Columbun.. 
Maeon. . 

Rome . 

■SaTannah. 

W'aycroaa.. 

IDAHO 
Boiae. . 
Hoeatello. . 


ILLINOIS 

.Mton. 

Aurora... 

Belleville. 

Bloomington 

Blue  Inland. 

Cairo... 

Canton 

Centralia. 

Champaign.. 

Chicago.. 

Chicago  Htn. 

Cioero. 

Danvilk- 

Decatur _ 

Dekalb..  . 
E.  8t.  Louin 
h^in 

Evanaton.. 

GalewHiig. . . 
Granite  City 
Jackaonville . 

Joliet . 

Kankakee . . . 
Kewaare. 
l.aSalle 
Lincoln. . 
Mattoon. . 
Maywood. . 

Moline . 

Monmouth.. 
Mt  Vernon  . 
Oak  Park. 
<HUwa 

Pekin . 

Peoria - 

(}uiney . 

Rock  laland . 

Rockford. 

SpringMd.. 

Streator _ 

I'rbana. . 
Waukegan. 

INDIANA 
Anderaon.... 
Bedford . 


argmp-pn 

No 

aargmp-pn 

sargm-pn 


aargmp-pn 

aargmp-pn 

agp-pn 

aargm 

aargmp 


No 

agc23p-pn 


No 

agmp-pn 

age-pn 

argmp-pn 

aargmp-pn 

agmp-pn 

argnip-ppn 

No 

No 

agmp-pn 

agmp-pn 

aargp-pn 

No 

No 

agmp-pn 
8gel9p-pn 
argmp-pn 
agmp-pn 
agmp-pn 
agcl8p-pn 
.  iigc20-pn 
agep-pn 
argmp-pn 
argmp-pn 
agmp-pn 
aargmp-pn 
No 

argmp-ppn 

argrl8p-pn 

agmp-pn 

Mo 

No 

argm-ppy 

aargm-ppy 

No 

.  aar^p-pn 
.  agcTSi^n 
.  agmp-pn 
agrp-pn 
aargmp-pn 
a^l8-ppy 

aargmp-pn 


md-pl 

caf-pf 

cf 

cf-pf 

mi-pr 

md-mf-pf 

md-pf 

md-pf 


Bloomuigton..  argnip-pn 

Braail .  No 

Columbua. . .  .  aargmp-ppny 
Crawfordaville  No 
E.  Chicago. .  argmp-ppn 
Elkhart. . .  age 
El  wood .  agm 

Evanaville . 

Ft.  Wayne  . .  agmp-pn 
Frankfort  .  agcl9-ppy 
Gary  aargmp-ppn 

Goenen  age 

Hammond _ agm-pn 

Huntington...  agmp-pn 
Indianapolia. .  agcISf^ppn 
Jefferaonville  .  sgcfy-pn 
Kokomo  age 
Igifayetti'  argmp-pn 
l.aporte.  No 
I  .oganaport .  age  1 8p-ppn 
Marion  agni^pn 

Michigan  City  arge  I  f^pn 
Mishawaka...  agmp-pn 
Munrie.  agm 
New  .Albany. .  .aargmp-pn 
New  Caatle. . .  age 
Fern. . .  ...  sgep-pn 

Richmond.  agmp-pn 
Shelbyrille.  agcl9^pu 
South  Bend...  agm-ppy 
Tirre  Haute. .  agmp-pn 
A’ineeimca ....  agep-ppy 
Wabash..  argcISp^n 


IOWA 

Boone 

Burlington .  . . 
C  -dar  Kapida. 

Clinton . 

Council  Bluffs 
Davenport .  . . 
Des  Moines.. 
Dubuque. . . 
Ft.  DMl;:e..  . 
Ft.  Madison.. 
Iowa  City. 

Keokuk . 

Marshalltown 
Mason  City 
.Muscatine.. . 
Oakaloosa ... 
Ottumwa. . . ., 
Sioux  City.. 
Watorloo. 


Dispoaalt 

md-pf 


27  OK 
17  01 
24  8K 

28  OF 
II  OB 
16  0 
IJ  3B 

11  5F 

14  SF 
2.652  OR 

2)  61 
39  4B 
32  OK 
39  7K' 
8  IF 
92  OF 

27  81 

28  5F 

17  OB 
24  OF 

18  OF 

15  4F 
47  71 

19  OF 

16  8B 

12  5B 

12  2B 
14  01 
II  6B 
30  OF 
10  2F 
10  OB 
35  01 

13  OB 
13  OB 
73  OB 
36. 8F 
30.01 
59  OB 
61  2B 
1 5.  OB 
M  5F 
22  IB 


egml9p-pn 

argmp-pn 


sargcl9p-pn 

agmp-pn 


No 

sgmep-pn 

srgep 

No 

argmp-ppyn 

No 

No 

No 


KANSAS 

■Atchison..  sgep-ppn 
Chanute  No 
Coffey\-ille..  No 
Emporia ...  age-pn 
Ft  Scott.  srge-ppy 
Hutchinson...  No 
Independence.  No 
lola  s^p-pn 

Kansas  City.  No 
l.*wrence.. .  agep-pn 
Leavenworth  srgmp 
Parsons. . . .  No 
Pittsburgh..  No 
Salina..  No 

T  opeka  age-ppy 

Wichita  No 

KENTUCKY 
Ashland. . .  argm-pn 
Bowling  Green  No 
Covington. . .  sgm 
Frankfort . .  No 
Henderson.  .  .  8Brgc-22 
Hopkinsville.  No 

Lexington _ sgcl8p-pn 

Louisville  aargmp-pn 
Newport . .  sagmp-pn 
Owensboro  agm-ppy 
Paducah . .  No 

IXJUISIANA 

Alexandria 

Baton  Rouge.,  aargmp-pn 
Lake  Charira . 

Monroe ...  .  No 

New  Orleans.,  srgm-ppy 
Shreveport  argmp-pn 

MAINE 

.Auburn  No 

Augusta. . . .  No 
Bangor...  No 
Bath.. .  No 

Biddeford ....  No 
I.ewiston.  sgep-pn 

Portland . sgmp-ppn 

Rockland . amp 

Sanford ....  No 

Waterville _  No 

Westbrook  .  No 


MARYLAND 
Annapolis.. .  srgcl8-pn 
Baltimore.,  agm-ppy 
Cumberland. .  srge^n 

Frederick . sarKl9-pn 

Haaeratowrn  age!  8-pn 


cf  and  d-pf 
md-pf 


cf  and  d-pf 
md-pf 


Ccdleetion* 

MASSACHUSETTS 

Adams . sgm 

Amesbury. . . .  No 
Arlington..  agm 
AthoT  No 

Attleboro.. .  . .  sgcp-ppyn 

Beverly . ageJO^y 

Boston . agmcl^ppn 

Braintree . sgcl9-m>y 

Brockton. . . .  sgm-ppn 
Brookline  age  21  ppy 
Cambridge  agm-ppn 
Chelaea...  »gr22-ppy 
Chicopee.  agmp-pn 
Clinton  age  1 8-pn 

Danvers  age  1 8-pp> 
Dedham  .  agc20-ppy 


Eaathamptoii  age 


Everett . .  sg.19 

FMl  River  age22-pp> 

Fitchburg  age  1 8-pn 

Framingham  sgr20-pp,\ 

Gardner. . . .  sgep  1 8-pi 

Gloucester...  ag('23.ppyii 
Greenfield.  agc20p-ppn 


Haverhill . sge20-ppy 

Holyoke. .  age  I  ^ppyn 

Lawrence . i 

Leominster . . .  age  1 8p-ppn 

Lowell .  sgmp-ppyii 

L^n .  agme-ppy 

NIalden..  agm-ppy 

Alarl^ro _  No 

Medford . agp 

Melroee.  ago20-ppn 
Methuen.  agmp-pn 
Middleboro.  .  age-ppy 

Milford . agp-pn 

Natick.. .  sgcl9p-pn 
New  Bedford,  agm-ppy 
Newburyport.  agp-pn 
Newton.  agrl8p-pn 
North  Adams,  sgep^n 
Northampton,  sgcl^pn 
N.  Attlrboro. .  No 
Northbridge..  sro 

Norwood . No 

Palmer . No 

Peabody. .  agp 
Pittsfield.  sgcl9-ppy 
Plymouth . .  No 

Quincy .  agm'^y 

Revere . sgcl9p-ppe 


Revere . sgcl^ppn 

Salem —  sgmp-ppyn 

Saugus . sgcl9|>-ppyn 

Somerville  agm-ppy 
Southbridw' . .  8gc20^ppn 
^ringfieM.  agm-ppy 
Taunton . .  agmp-pn 
Wakefield.. .  8gc20^ppn 
Waltham. . .  a^c22p 

Ware .  No 

Watertown. . .  8gcl9p-ppii 

Webster . No 

W.  Springfield  agrp-pn 

Westfield . 8gcl^>-ppii 

Weymouth . .  No 
Winchester...  agm-ppy 
W’inthrop  age  1 8-pn 

Woburn . agrIS-ppy 

Worcester. . . .  agmp-pn  . 


MICHIGAN 

.Adrian . 

.Alpena. . . 

Ann  Arbor.. 
Battle  Creek . . 
Bay  City. . . 
Benton 
Harbor.. 
Cadillac. . .  . 

Detroit 
Escansba.. 
Flint.. 

Grand  Rapids 
Hancock  ... 
Holland. . .  . 
Iron  Moun¬ 
tain 

Ironwood . 

Ishpeming. . . 
Jackson. 
Kalamaaoo . . . 
I.«n8ing. 
Ijaurium . . 
Ludington. . . 
Manistee  ... 
Marquette... 
Menominee. . . 
Muskegon. . . 
Negaunee. . . . 

Owosso . 

Pontiac . 


8gcl9p-pn 

No 

8gc22p-pii 

sargcp-pii 

No 


agm-ppy 

srge-ppy 

age-ppy 

agm-ppy 

sargm-pn 

age 

sgm 

aargmp-pn 
argmp-pn 
aargp-pn 
sargmpc- 1 8 

agmp-pn 

aargm 

srgep-pn 

No 

srgm-ppy 

argm-ppy 

argp-pn 

sgm 


8.4B 

Port  Huron.. 

10  9F 

Saginaw _ 

12. 7F 

Sault  Ste. 

9  4F 

Maris . 

No 

Traverse  City  No 

10  OB 
590.  OR 

Wyandotte.. 

.  No 

MINNESOTA 

26. 6B 

Brainard... . 

.  No 

t0.8B 

Duluth . 

.  •rsmp-pn 

25  7F 

Faribault. 

No 

PopuU- 

DispoMklt  tion} 

•r  i4  0 

•i-pr  i5  01 

»f  U  «K 

>f  27  5K 


Collection' 


Dispnanlt 


Collection' 


Hibbinii 
M*nk«- 
Minorap'  ■ 
Red  Wiia; 
St.  CloU'i 
St.  Paul 
.Stillwat>  r 
Viminia 
Winona 


argo-ppy 

No 


Biiuhnniton. 


Cohoes _ 

Corning. . . . 
Cortland... 
Dunkirk 
Elniirs. . 
Fulton. 
Geneva 
Olrna  Falb. 
Gloveraville. 


No 

argmp-pn 


.Meridian 


North 


Plattsburg. . . 
Port  Chester. 


NEVADA 

Reno 


14  OF 
60 -OR 
78  6B 
12  4B 
17  2B 


md-pd 


md 

mdi-pd 


pf 

mcr-pd 

md-pf 

cr-pf 

rar-pr-pf 

mr-pf 


mi-po 


Octobe*’  i7, 1918 


Get  behind  the  war,  behind  the  men  at  front,  behind  the  Loan! 


srgmp 
.  .ogme-pn 
.  argm 
.  aargep-ppn 

sgcIS-MJy 

aipip-pn 

ergm 

No 


.MlSf’It'-lf'f’* 

Biloxi  .frgm-pn 

Colombij-  eMgmp-pn 

Greenvilli  No 

Hattiesburg  »gni-ppy 

Jackaon  srgnip-pn 


Vicksburg...  aftnc 

Ml.SSOt'RI 
Cape  Girardeau  No 
Carthage.  No 
Columbia  No 
ilannibal.  No 
Independence.  No 
leffenon  City.  No 


loplin..  sgc-2l-ppn 
Kansas  City.  Sfc  1 8p-pn 
\loberly  No 
■<t  Charles.. .  No 
-it.  Joseph —  No 

■it.  I/>u]8 . srap-pn 

■iedalia _  Noi 

■ipringBeld..  sgc-ppy 
W  ebb  City . 


MONTANA 
inaeonda. . 
Hillings. . .  . 
Butte, . 

Great  Falls. 

Helena . 

Missoula. 


No 

sargni-pn 

srgm-ppn 

sargnip-pn 

jyn.-pn 


NEBRASKA 

Heatrioe . srgO'36-ppy 

Fremont.  No 

Grand  Island.  No 
Hastings..  8gc22p>ppn 

l.incolo  srge 

I  biisha.  . .  sgc  1 8p-ppn 


NEW  HAMPSHIRE 
Berlin..  srgmp-pnl 

Concord  cf  or  pcol. 

Dover . 

Keene  ....  No 

baeonia . sargmp-pn 

Manchester...  sgpe-pn 

Nashua . 

i’lirtsmouth..  No 
Rochester.. .  .  No 


NEW  JERSEY 
isbury  Park  agcl8p-ppn 
Vtlantic  City.  8rgc2lp-ppn 
Bayonne. .  sargm-pn 
Helleville.  sarge  1 9-pn 
Hlmnifield..  8argmp^t>n 
Brid^on 
Burlington 

Camdm .  sgm 

Eut  Orange  aargmep-pn 
i'.lixabetb..  sarge- 1 4 

Englewood,  sgep-pn 
(iarfield..  sagm 
Gloucester. .  .  sargmp-pn 
Hackensack  sargp 
Harrison . .  age  1 9-ppy 
Hoboken.  sarge  IB^n 
Irt-ington.  srgm-ppy 
leraey  City.. .  sarge l^^n 
Keamv  sargm-pn 
Ixing  Branch.  sce2lp-ppn 
Millbum  sargm-pn 
MiDvilie  No 
Montclair . .  sgm-ppy 
Morristown.,  sgelw-ppy 
New 

Briitiswick..  sgmp^n 
jN^rk.  sargmp-pn 

Dranip' . sargcIBp-pn 

e**»aie . sargm-pn 

Paterson  sargmp-pn 
^rth  .Amboy,  srgct$i)py 

niiiii|>shurg . 

I'* . sgep-pn 

^hway —  sargmp-pn 
Trent  on.  .  sargmp-pn 

I  nion  . 

West  P  ■  hoken  . 

West  New 


Disposalt 

mi-pf 

md^-esf 

msf 

od-pl 

cf 

msef 

P*. 


s{ 

pf-pp 

■ 

pf 

cf-pf 

cf-p( 

pf 

pf 

pf 

mcr-pr-pf 


NEW  YORK 
.Albany.. 
Amsterdam. . . 
Auburn. . 
Batavia. 
Beacon.. . 


Hnrnell. 
Hudson. . . 
Ithaca 
Jamestoan 
Johnstown  . 
Kingston. . 


LiMkport. 
Middletown . . 
Mt.  Vernon.. 
New  Rochelle 
New  York 
City 

Manhattan 
Bronx 
Brooklyn 
Queens. 
Richmond. 
Newburgh. . . . 


Oneida.. . 
Oneonta 
Ossining 
Oswego. . 
PeelcMill. 


scnicp-pii 

Ulcf-pf 

no 

OF 

a  drgm-ppy 

mi 

37 

II 

agmp-pn 

md-pf 

37 

4B 

STfcnip-ppo 

mi  pi 

13 

OF 

sarge- I8pn 

ed 

II 

6M 

.  «giiip-pn 

mgf-pf 

33 

7F 

SRinp-pn 

mr-pf 

500 

OR 

sarge- 20-pn 

23 

4B 

sgi-ppy 

cf 

IS 

4F 

sgc-l9p-pii 

ef-pf 

II 

'.K 

8gc-l9-pp.v 

cf 

20 

2F 

sargp-pn 

pd 

14 

4B 

.  No 

pf 

16 

9F 

.  srgclfi-ppv 

i*d 

22 

IB 

age 

cf 

14 

6F 

»«CP“PP.V*» 

cf-pf 

12 

OF 

aargmp-pii 

md-pf 

17 

SB 

Ngep-DD 

argcl^pii 

pf-cf 

37 

8B 

cd 

10 

OB 

agmp-ppy 

mgf-pf 

26 

9K 

sarge  l8-ppv 

od 

18 

OH 

agep-pn 

cf-pf 

13 

OK 

8argni|>-pii 

mgf-pf 

20 

SF 

.  age  1 9-pn 

od 

IS 

8B 

37 

01 

j  sgmp-pn 

mr-pr-pf 

S.270 

OK 

sargmp-pn 

mi-md 

379 

71 

sargrap-pn 

mi 

lOS 

01 

■  sgc 

of 

29 

6F 

.  sargm-pn 

nid 

37 

3B 

i  ^cl  8-ppy 

cd 

14 

OB 

pd-pf 

16 

7B 

8gc20-ppn 

cf-pf 

20 

OF 

Sgc 

cf 

JO. 

SF 

No 

pd 

24 

SB 

.  No 

pf 

II 

IF 

Port  Jervis,  sgmp-pn 
Poughkeepsie. 

Rensselaer _ sgc  1 9p-pn 

Rocheeter. .  sgni-ppy 

Rome .  sgcjlp-pn 

Saratoga  Spgs.  No 
Schenectady,  sgnip-ppn 
Syracuse...  sgmp-ppn 
Tonawanda..  aargcIWpn 

Troy .  sargnip-pn 

Utica .  8gc2lp-pn 

Watertown. . .  sgep-pn 

Watervliet _ srgni 

White  nains. .  sarge-ppy 
Yonkera..  sgnip-pn 

NORTH  CAROLINA 
.Asheville.  sargm-pn 
Charlotte.. 

Concord.. 

Durham..  sargmp-pn 
E^lisabeth  City 
Greensboro.  No 
High  Point...  No 
New  Bern .  . .  srgm 

Raleigh .  sgm 

Rocky  Mount 
Wilmington.,  sgmp-pn 
Winston- 

Salem.  . . .  srgiiip-pn 

NORTH  DAKOTA 
Fargo. . .  sgm 
Grand  Forka..  srgep-pn 

OHIO 

Akron  sgr23p-ppo 

.Alliance...  sgr2lp-ppn 
Ashtabula...  8rgc2lp-ppn 
^clS-ppy 


Barberton.  sgc  1 8-ppy 

R'llaire . No 

Bellcfontaine . 

Bueyrus.. . .  sgmp-pn 
Cambridge  agp-pn 

Canton . sgmp-pn 

Chillicothe . . .  sargmp-pn 

t'incinnati _ sgc-l8-ppn 

Cleveland.,  sgm-pn 
Columbus...  sgmp-ppn 
Conneaut  No 

Coshocton _ age- 1 8 

Dayton...  sgmp-ppn 
Delaware....  No 
East 

Cleveland. .  sgcl8p-pn 
East  Liverpool 
Elyria  ....  age 

Findlay . No 

Fostoris . agcl8-pn 

Fremont . sgo20-wy 


iVest '  /rang#.,  sgep-ppn 

cf-pf 

14 

8F 

Hamiltoii... 
Irontoo. . . . 

. .  sargmp-pn 

md-pf 

U  OB 

MEXICO 

Mhu,,  rque.  age 

Ijikewood. . 
t.ancaater. . 

;..5mp.pn 

22. 6F 
IS  7B 

esf 

14 

OF 

Lima. 

agep-pn 

cd-pf 

32  OB 

lamin . 

Mansfield. . . . 
Marietta.... , 
Marion  . . . . 
Martin’s 

Ferry . . 

Massillon.. 
Middletown . . 
Mt.  Vemon... 
New  Philad^ 

phis . 

Newark.  . . 
Niles 

Norwood. . 

Piqua . 

Portsmouth.. . 

Salem . 

Sandusky 
Springfield.. . 
Steubenville. . 

Tiffin . 

Toledo . 

Warren. 

.Xenia . 

Youngstown. 
Zanesville . 


Collection* 

ago-21 

^2lp-pn 

No 


No 

sargep-pn 

aargep 

a^m-pn 

sargm-pn 

No 

srgcp 

sgep-pu 

argclfip-pii 
sgc I 8p-pn 
sgm-ppy 

No 

sgc  I8p-|>|>n 
sgm 


OKLAHO.MA 

.Ardmore . 

Chicka^a. .  . 

Enid .  No 

Guthrie. . . 

McAlester.. . .  No 
Muskogee...  8rgc32-ppy 
Okla.  City. . .  sgmp-ppn 
Sapulpa. .  sgep-pn 
Shawnee..  srgmp-ppn 
Tulsa.  age 

UREGON 

Astoria. .  a^  1 8p-ppn 
Eugene 

Medford . No 

Portland . 

Salem . No 

PENNSYLVANU 
.Allentown.  agcl9p-pn 
Altoona.  sgm-ppy 
Beaver  Falls.,  sgm-ppy 
Bethlehem.,  srgp-pn 
Hraddock ....  sgc  1 8-pn 
Bradford.  .  agp 
Bristol.  sgc-ppy 

Butler .  smi-pn 

Carbondale...  No 

Carlisle .  No 

Carnegie . srgrl9p-pii 

f'bambersburg  sargp-pn 
CharleroL. . . 

Chester . . .  sgc-ppy 
Coatesville.  sgc-ppy 
Columbia 

ConncUsville. .  srgc20-pp.v 
Dickson  City.  No 
Donora. . 

Dubois. . srgni|>-ppyii 

Dunmore....  No 
Duqueene . . 

Easton. .  srgmp-pn 
EMwardaviOe  .... 

Erie. .  ...  eginp-pn 

FarreD 

Franklin .  srgf) 

Greater 

Punxsutawney.  No 
Greensburg.. .  sargp-pn 
Harrisburg,  sgc-ppy 

Hath  ton . 

Homestead...  srgiii-ppy 
Jeannette. . . .  No 
Johnstown..  No 
I.uuicaster. .  . .  sg<'  I8p 
Lanaford.... 

Larks  ville . 

Latrobe . 

I.<ebanon . No 

Lewistown..  No 
McKees  . 

Rocks  sgep-pn 
McKeesport. .  srgmp-ptin 
MahanoV  City  srge  fS^pn 
Meadville ....  srge-ppy 

Moneaseu _ 'sargmp-pn 

Mount  Carmel  . 

Nanticoke . 

New  Brighton  . 

New  Castle. . .  sgmp-pn 
Norristown. 

North  Brad- 

dock .  sgm-pn 

Northampton . 

Oil  City . srgc22p-pn 

Old  Forge... .  No 

Olyphant . . 

Phiiadel|Miia..  agcl8p-pn 
Pboenixville. .  . 


Pittsburgh.,  sgc-ppy 
Pittston...  No 
Plymouth..  No 
Pottstown. . .  No 
Pnttsyille..  aargp-pn 
Reading. ....  sgmp-pn 
Beranton ...  srgmppn 
Shamokin . . 


1] 


P<^uls- 

tionl  CoUaction*  Diaposalt 

35  4B  TEXAS 

10. 6R  AbUcDC . icp-pn  pt 

'"■innn  Amarillo  . 

Austin . SKP  pf 

.  Beaumont  srgm-ppy  md 

"  in  an  Brownsville . 

12  6R  Cleburne  No  pf 

a  (n  Corpus  ChristtsrKmp-pn  mi 

20  OP  Corsicana.  No  pf 

14  41  .  srgm-pn  md-pf 

21  61  I^Di*on . No  pf 

fl  Yt  El  Paso . srgmp-pn  mi-pf 

Ft.  Worth...  .  arccISp-ppn  cf-pf 

' '  25  DR  Calveston _ arcmp-pii  mi 

43  uti  Greenville  . .  srgm-pn  mi 

.  Houston  . .  sargcp>ppyn  ci-cd-pf 

"Vi/n  Laredo _  srgcISp-pn  cd-pf 

OR  Marshall  ..  No  pf 

Palestine.  No  pf 

..  .  Paris  No  pf 

13  . 3F  San  Angelo.  No  pf 

75.  OF  San  Antonio  srgm  mi-pf 

29  3F  Sherman . No  pf 

10  8F  Temple .  No  pf 

'5  6F  Texarkana..  No  . 

10. 4F  Tyler  ..  ..  No  pf 

35  OB  Waco  .  . 

59. 4F  Wichita  Falls  sgm  mi 

259  OF 

30  OB  UTAH 

X4  HE'  Ogd  n.  No  pci  and  d 

Provo . No  pf 

Salt  Lake  City  srgcp-pn  cf-pf 

13  01  VERMONT 

37  q1  Barre . 

27  61  Bennington  .  No  pf 

Burlington  srgc-ppy  cf 

"  "a  in  Rutland —  .  . 

■  “  St.  Johnsbury.  No  pf 

16  4B  VIRGINIA 

8.8B  Alexandria  .No  . 

24.  OF  Danville . sargmp-pn  md-pf 

Lynchburg. .  srgm  mi 

Newport 

65.  OB  News .  sagm-pn  md 

.  Norfolk . srgmp-ppn  mi-pf 

18.01  Petersburg  sargm-pn  mi 

12. 9B  Portsmouth...  srgmp-ppny  mi 

36.  OB  Richmond.  sgmp-pn  mi-pf 

151  31  Roanoke . srgmp-pn  mi-pf 

133.  IF  Staunton . sargmp-pn  md-pf 


Populs- 

Collection* 

WASHINGTON 

14.  OF  Aberdeen . agcp-pn 

......  Bellingham . 

34. 8F  Everett . 

33 .  OB  Hoquism . Yes 

•  •  •.•4  ^  Yakima. . .  sargmc-pn 

12. 3F  Seattle . sargcp-pn 

?5  ?L  Bpokane . sargmp-ppye 

M .  Or  Tscoma . sarffODU 

122. OB  Vancouver.,..  No 
22. 9F  WaUa  Walla  ,  agcp 
109  “if  weot  VIRGINU 

53  3j  Bluefield . 

12  ji  Charleston  . .  No-m 
147  01  Clarksburg  No 

42  OB  Fairmont . srgmp-pn 

10  OF  Huntington. ..  srgm 
1 2  5F  Martinsburg. .  sargc  1 8p-pn 
14  OF  Morgantown  .  No 
16  3F  Moundsville.  sgo-ppyn 
123  81  Parkersburg. .  sgcp-pn 

16  7F  Wheeling  .  .  sgm-ppy 

17  01  WISCONSIN 

16  01  Beloit .  sgmp-pn 


CoUsction* 
sgc-ppy 

ShTii'nd^V:**®^’'  .. 

S.  Bethlehem  srgmp-pn  > 
Steelton .  . 

Sunbuo'  . 

Tamaqua . No 

Taylor.  No 

Titusville . No 

Uniontown . .  sgc23-ppy 
Warren.  srgp-pn 
Washington  srgcl^ppy 
Westchester  sgcl9ppn 
Wilkes-Barre 
Wilkinsburg  sgclO-ppy 
Williamsport. 

Windber . . 

York  sgc 

RflCDE  ISLAND 
Bristol.  No 

Central  Falla  sgc-ppy 
Cranston  No 
Cumberland..  No 
E.  Providence  sgc20p-ppn 
Lincoln  sgc  1 8^pD 

.Newport . agcl^pn 

Pawtucket..  sgcISp-pn 
Providence  s^  1 8p-ppy  n 

Warwick . . .  No 
Westerly.  No 
Woonsocket  No 


Diaposalt 


Sharon. 


SOUTH  CAROLINA 
Anderson  . .  sgm-pn  mi 

Charleston. .  sargmp-pn  md-p. 

Columbia  sargmppn  md-pf 

Greenville.  sargmp-pn  mi-pf 

Spartansburg.  . 

Sumter..  .  srgm-pn  md 

SOUTH  DAKOTA 
Aberdeen.  srgmppn  mb-pr 

Lead..  sargcl8ppn  cd-pf 

Sioux  Falls  No  pf 

TENNESSEE 

Chattanooga  sargmppn  md-pf 
Clarkssville...  No 
Jackson.  .  srgmpppn  mi-pf 
Johnson  City,  srgmptrn  md-pf 

Knox^'iUe  srgmppn  md-pf 

Memphis . srgmpppn  mi-pr-i 

Nashville _ sgmp-pn  mgt-pi 


by  Trsictors  ceived  from  wagons,  motor  trucks  and  trap  cars  is 
IfVsgtngtmi/sol  sorted  and  delivered  to  cars  for  shipment.  The  freight 

rouna  CiCOnUiniCdl  house  is  U-shaped  in  plan,  700  ft.  long,  with  12  tracks 

Tractor-Trailer  System  Rralaces  Hand  Trucking  Rnd  two  platforms.  It  is  so  operated  that  all  hauls  are 

and  Reduces  Costs  at  Large  L.  C.  L.  short,  and  as  the  average  is  only  250  ft.,  it  is  thought 

Freight  Station  in  Chicago  that  the  tractors  do  not  show  so  great  an  advantage  as 

USE  of  small  tractors  to  handle  trucks  in  the  43rd  they  would  if  the  distance  were  greater.  But  the  rail- 

St.  outbound  freight  station  of  the  Chicago  June-  way  officials  consider  that  for  any  distance  greater  than 

tion  Ry.  was  begun  in  1914  and  has  been  continued  250  ft.  the  tractor  system  is  more  economical  than  hand 
since  that  time.  It  results  in  reduction  of  cost  of  trucking. 

freight  handling,  with  fewer  men  and  greater  facility  Electric  storage-battery  tractors  are  used.  They 
of  work.  At  this  station  less-than-carload  freight  re-  weigh  about  2100  lb.  and  are  capable  of  running  12 

hours  on  one  charge.  The 
tractors  carry  no  freight,  but 
haul  trains  of  four-wheel 
trailer  trucks.  As  many  as 
25  trucks  can  be  hauled,  but 
the  average  train  consists  of 
seven  trucks.  Sharp  turns 
and  corners  are  passed  with¬ 
out  difficulty,  the  trucks  hav¬ 
ing  castors  for  the  front 
wheels  and  special  couplings 
which  insure  every  truck  fol¬ 
lowing  in  the  path  of  the  trac¬ 
tor.  The  average  speed  is 
three  or  four  miles  per  hour, 
with  loaded  trains. 

The  tractor  is  kept  contin¬ 
ually  on  the  move.  It  picks 
up  loaded  trucks  at  the  team 
platform  or  the  trap  cars,  and 


ELECTRIC  TRACTORS  HAUL  TRAINS  OP  AS  MANY  AS  TWENTY-FIVE  TRUCKS  IN 
LARGE  FREIGHT  STATION  AT  CHICAGO 


md-pf 

30  OB 

pd 

10  8B 

pd 

12  6B 

pd-pf 

8  5B 

cf 

20. 8F 

pci-pf 

14  41 

Cl 

21  61 

cf-pf 

13.  IF 

cr 

25  OR 

cr 

51. 6R 

pf 

13  3F 

cf 

75  OF 

p*  . 

29  3F 

pf 

10  8F 

cf-pf 

'8  6F 

cf-pf 

10  4F 

ed 

35  OB 

c»f-pf 

59. 4F 

cf-pf 

259  OF 

pd-pf 

30  OB 

pf 

9  4F 

pf 

34  OF 

mi 

13  01 

md-p. 

60  7B 

md-pf 

37.  OB 

mi-pf 

27  61 

Three  bonds  are  better  than  three  cheers 


delivers  them  in  succession  at 
the  outgoing  cars.  Having 
dropped  aU  the  trucks,  the 
tractor  returns  for  another 
train,  picking  up  empty  cars 
on  its  way.  With  each  tractor 
there  are  a  motorman  and  a 
helper.  The  latter  couples 
and  uncouples  the  trucks,  un¬ 
coupling  being  done  without 
the  train. 


stopping 

team  platforms  and  trap 
four 

to  a  number 

of  outbound  cars. 

the  car  |^^^H||||||||H||H| 

each  package  is  to  be  placed  ■ 

and  the  caller  marks  it  accord-  ca.stor  front  \vhkki..s 
ingly.  The  truckers  place  it 

on  the  truck  destined  for  that  car.  and  as  the  trucks  are 
loaded  they  arrange  them  in  the  same  order  as  the  cars, 
so  that  they  can  be  dropped  consecutively  by  the  tractor. 
At  the  cars  there  are  dispatchers,  each  assigned  to  150  ft. 
of  platform.  These  take  the  trucks  as  they  are  cut  off 
from  the  tractor  train  and  push  them  to  or  into  the  car, 
ready  for  the  stevedore  who  stows  the  freight.  These 
dispatchers  also  remove  the  empty  trucks  and  push  them 
into  position  to  be  picked  up  by  a  returning  tractor. 

Two-wheel  hand  trucks  are  used  to  some  extent,  but 
are  fitted  with  castors  and  couplings  so  that  they  can 
be  handled  as  trailers  if  necessary.  One  four-wheel 
:ruck,  however,  will  carry  as  much  as  five  of  the  hand 
trucks.  A  special  condition  at  this  freight  house  is  the 
necessity  of  handling  about  20  carloads  of  perishable 
freight  in  one  hour,  at  noon.  The  two-wheel  hand 
trucks  are  used  mainly  during  this  rush  hour. 

Equipment  and  costs  for  the  tractor-trailer  system 
are  shown  by  the  accompanying  table.  The  increase 
of  about  Ic.  in  cost  per  ton  for  1917  as  compared  with 
1914  is  due  to  the  change  in  wage  rates  and  labor  con- 


Character  of  Drawings  Reflects 
Company  Standards 

Uniformity  of  Practice  Is  Necessaiy  and  Demands 
Attention  to  Details  That  by  Themselves 
Seem  Unimportant 

By  J.  H.  Melville 

AuUtant  Ehigrineer.  Weetlnghouse  Church  Kerr  A  Co.. 

New  York  City 

WHILE  a  great  deal  of  time  and  thought  has  been 
spent  in  standardizing  drafting-room  practice  in 
the  matter  of  design,  the  matter  of  the  drafting  itself, 
by  which  the  design  is  to  be  expressed,  has  often  not 
received  the  attention  which  is  due  to  it  Character  in 
drawings  is  no  more  than  a  standardization  of  principles 
for  guidance  in  practice,  and  the  character  display^ 
measures  the  standards  adopted  by  an  engineering  con¬ 
cern  for  the  guidance  of  its  drafting  force. 

An  individual  draftsman  if  left  to  his  own  devices 
may  turn  out  an  excellent  drawing,  but  its  charactertea- 
tion  will  be  that  of  the  individual.  If  we  have  a  hun¬ 
dred  draftsmen  working  under  the  same  conditions,  we 
may  get  a  hundred  excellent  drawings,  but  we  shall  have 
such  a  mixture  of  characterization  that  it  udll  not  be 
at  all  pleasing  or  desirable  as  coming  from  the  saine 
company.  Therefore,  it  is  highly  desirable  for  every  engi- 
eight,  including  unloading  from  the  wagon  or  trap  neering  or  architectural  office  that  it  should  evolve  in  its 
r  and  stowage  in  the  outgoing  freight  car,  is  stated  drafting  practice  standards  suitable  to  its  particular 
0  have  been  S5.6c.  per  ton,  distributed  as  follows:  Mo-  class  of  work.  In  this  way  only  can  it  .acquire  what  we 
ormen,  1.4c. ;  supervision,  1.7c. :  callers.  6c. ;  checkers,  may  call  “company”  character  as  opposed  to  “individn^” 


KW:iGHT  HANDLING  BY  TRACTOR-TRAILER  SYSTEM  AT 
CHICAGO  .STATION 

1914  1917 

\  iimbiT  of  trartore .  .  2  4 

Vombrr  of  four-wheel  trailer  truck-  .  ..  160  J$0 

Vumbcr  of  two-wheel  hand  trucks .  150  150 

Tuns  of  frciaht  trucked  daily . .  .  1,200  1,200  to  I 

Vverage  number  of  trucks  per  train .  7  7 

daxinjum  number  of  trucks  per  train  .  20  25 

verage  trucking  lutul .  250  ft.  250  ft 

net  of  trucking  by  hand,  cents  per  ton  .  16  27  to  17.37  15.8 

i«t  of  trucking  by  tractor,  cents  per  ton  .. ..  12. 57to  13.30  14.4 

yerage  saving  by  tractor,  per  ton  .  ..  30%  30to3S 
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is  to  provide  clear  and  readable  blueprints  from  which 
the  construction  forces  may  work  with  ease  and  cer¬ 
tainty. 

The  first  requisite  of  character  in  drawings  would  seem 
to  be  arrangement:  that  is,  placing  the  different  parts 
of  the  design  on  the  sheet  so  that  each  will  bring  out 
the  idea  of  the  designer  in  a  logical  way,  without  the 
necessity  of  resorting  to  mental  or  optical  gymnastics 
to  find  out  what  it  is  all  about.  In  this  connection  it 
should  be  remembered  that  an  overcrowded  sheet  can¬ 
not  be  clear,  and  clearness,  next  to  accuracy,  is  the 
prime  necessity  in  a  working  drawing. 

Plans,  sections  and  elevations  should  be  placed  as 
nearly  as  possible  where  they  would  be  logically  looked 
for.  If  a  plan  lies  with  its  North  toward  the  top  of  the 
sheet,  it  will  be  logical  to  look  for  a  North  elevation 
above  it,  a  South  elevation  below  it,  an  East  elevation 
at  its  right  and  a  West  elevation  at  its  left.  For  a  sec¬ 
tion  looking  North  the  eye  would  also  logically  travel 
up  or  down  and  for  sections  looking  East  or  West  to 
the  right  or  left.  Of  course  it  is  not  always  possible  to 
secure  so  ideal  an  arrangement,  but  the  principle  should 
be  kept  in  mind.  Sections,  etc.,  should  be  placed  some¬ 
where  near  the  place  in  which  they  would  naturally  be 
expected,  or  else  be  grouped  together  in  some  logical 
and  easily  found  arrangement. 

Handling  of  Details 

A  general  plan  on  a  small  scale  should  not  be  cluttered 
up  with  details  stuck  in  here  and  there.  If  the  work  is 
large  enough,  all  details  should  be  kept  off  the  general 
plan  and  placed  on  a  special  sheet.  With  different  sized 
standard  sheets  this  is  easily  arranged  without  a  waste 
of  cloth;  but  if  the  work  is  unimportant,  and  it  is  de¬ 
sired  to  show  details  on  the  same  sheet  as  the  general 
plan,  these  should  be  collected  on  one  part  of  the  draw¬ 
ing — perhaps  the  bottom  portion  is  best — and  separated 
from  the  rest  of  the  drawing  by  an  inclosure  line  if  it 
be  thought  necessary. 

Though  proper  arrangement  demands  a  little  prelim¬ 
inary  study  and  thought,  this  is  amply  repaid  in  the 
clearness  of  the  drawing  and  the  ease  with  which  it 
may  be  read.  Before  a  drawing  is  started  the  assistant 
in  charge  of  the  draftsmen  should  decide  just  what  is 
to  go  on  the  sheet,  and  should  have  the  various  parts 
roughly  blocked  out  to  scale  on  the  cloth  with  soft  pencil 
for  his  approval.  If  he  has  a  good  sense  of  proportion 
and  the  fitness  of  things — as  he  should  have — this  will 
insure  a  good  $  rouping  of  the  various  parts. 

It  will  not  be  amiss  at  this  point  to  mention  two  other 
matters,  seemingly  unimportant,  but  which,  if  neglected, 
are  frequently  enough  to  spoil  the  effect  of  a  sheet.  One 
occurs  when  the  border  lines  should  be  drawn  and  the 
other  is  the  common  practice  of  pencil  designing  di¬ 
rectly  on  the  cloth.  If  the  best  arrangement  is  to  be 
secured  under  all  conditions,  the  border  line  should  be 
the  last  thing  put  on  the  sheet — excepting  only  the  title 
and  “Notes,”  unless  every  part  of  the  design  is  cut  and 
dried  and  can  be  placed  to  a  nicety  before  tracing.  It 
is  often  a  great  advantage  to  be  able  to  shift  the  border 
line  an  inch  or  two  from  the  location  first  intended,  to 
the  great  benefit  of  the  appearance  of  the  sheet. 

One  disadvantage  in  designing  on  cloth  which  out¬ 
weighs  its  supposed  advantages  is  that,  after  the  design 
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is  drawn,  it  cannot  be  shifted,  and  must  hi'  lJ^ed  in 
where  it  stands.  Even  with  a  carefully  consio  • .  d  pre! 
arrangement  of  sheet,  it  often  turns  out  that  anfore^ 
seen  additions  or  other  modifications  of  desicn  make 
it  desirable  to  shift  the  position  of  some  part  from  its 
original  location,  to  secure  better  grouping  of  the  vari- 
ous  parts.  Furthermore,  it  is  very  doubtful  '.vhether 
inking  in  a  design  made  on  cloth  is  any  more  quickly 
done  than  tracing  from  an  independent  sheet. 

Legends  and  Lettering  Deserve 
Careful  Consideration 

In  arranging  a  sheet  the  “Notes,”  “Key,”  “Reference 
List  of  Drawings,”  and  cardinal  or  “North”  point  must 
not  be  forgotten.  It  is  well  to  standardize  the  location 
of  these — of  the  first  three  at  any  rate.  A  good  place 
for  a  “Key”  and  “Notes”  is  directly  above  the  title,  and 
for  “Reference  List  of  Drawings”  directly  to  the  left  of 
same,  or  vice  versa.  The  “Notes”  generally  contain  es¬ 
sential  specifications  for  the  execution  of  the  work,  and 
it  is  highly  desirable  that  the  user  of  the  plan  should 
know  where  to  find  them  and  not  have  to  hunt  for  them 
in  a  different  part  of  each  sheet.  Ample  space  should 
be  allowed  to  take  care  of  extra  notes  or  symbols  that 
may  be  found  necessary  before  the  drawing  is  complete, 
and  the  “Notes,”  “Key,”  and  “Reference  List  of  Draw¬ 
ings”  should  not  be  put  on  till  the  drawing  is  finished. 
The  size  of  lettering  can  be  made  to  suit  the  space  avail¬ 
able,  and  it  can  be  properly  placed  with  respect  to 
adjacent  matter  to  avoid  unnecessary  crowding  at  one 
point  and  unnecessary  blank  cloth  at  another. 

All  drawings  that  show  design  in  plan  should  have  a 
“North”  point.  Especially  is  this  desirable  in  a  sheet 
of  details  such  as  the  foundation  details  for  isolated  col¬ 
umns,  and  in  such  case  every  detail  should  bear  its  true 
relation  to  the  “North”  point. 

The  simple  border  consisting  of  two  straight  parallel 
lines — the  inner  one  heavy  and  the  outer  or  trim  line 
lighter — meeting  squarely  at  the  corners,  is  now  almost 
universal  since  it  looks  as  well  as  any  other  and  takes 
but  little  time  to  put  on.  Simplicity  should  also  be  the 
keynote  of  the  “North”  point  and  the  linear  scale.  The 
latter  is  not  generally  used  on  any  except  topographical 
maps,  or  when  plans  are  to  be  photographed.  Size  of 
“North”  point  and  length  in  inches  of  linear  scale 
should  be  standardized  for  different  sized  sheets,  but 
the  style  should  be  kept  uniform  in  all 

Lettering  Should  Be  Standardized 

Poor  lettering  can  eatiily  kill  the  best  drawing  ever 
made,  and  no  other  detail  should  be  more  carefully 
standardized.  It  is  not  the  purpose  to  discuss  here  the 
relative  merits  of  vertical  or  sloping  lettering  beyond 
venturing  the  opinion  that  vertical  lettering,  if  properly 
done,  is  more  in  keeping  with  the  vertical  and  horizontal 
lines  that  make  up  an  engineering  or  architectural 
drawing.  It  is,  however,  very  difficult  to  get  it  well 
done,  and  a  much  higher  general  standard  of  efficienc) 
and  speed  can  be  obtained  with  sloping  lettering.  But 
whatever  style  is  adopted  it  should  be  clear  and  bold 
with  both  capitals  and  italics  of  the  same  style.  The 
attenuated  affectations  so  much  in  favor  with  some 
architectural  draftsmen,  with  elegantly  modish  Rs  try¬ 
ing  diffidently  to  forget  their  tails,  should  have  no  plfic* 
in  any  system  of  lettering  in  an  enginering  office. 
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Keep  the  home  pit^^h  up  for  Pershing! 


Standard  heights  of  capital  lettering  should  be  fixed 
for  different  sized  sheets,  and  no  departure  therefrom 
allowed  on  any  regular  working  drawing  turned  out  of 
the  drafting  room.  Perspective  sketches,  or  drawings 
made  for  illustrative  or  other  special  purposes,  would 
of  course  be  e.xceptions  to  the  above  rule,  and  should  be 
treated  as  might  seem  most  desirable  in  each  case. 

The  lettering  for  the  designations  of  “Plan,"  “Sec¬ 
tion,”  “Elevation,”  etc.,  should  be  in  bold  capitals,  and 
reference  lines  to  sections  on  plans  should  be  boldly  let¬ 
tered  so  that  they  can  be  easily  picked  out.  Nothing  is 
more  tantalizing  than  to  find  a  reference  line  bashfully 
disguised  with  diminutive  italic  letters  which  cannot  be 
distinguished  from  others  around  them.  Structural 
steel  draftsmen  are  frequent  offenders  in  this  respect. 

The  addition  of  a  few  words  below  the  title  of  a  sec¬ 
tion  or  plan  telling  its  purpose  will  often  save  time,  as 
for  instance: 

SECTIO.N  A-A.  PLAN  AT  ELEVATION  193'. 

Skou'ing  steam  and  Showing  crane  runway  and  mez- 

exhaust  headers.  zanine  landings. 

And  do  not  call  a  plan  a  section — it  leads  to  a  con¬ 
fusion.  All  plans  are  understood  to  be  either  sections 
or  elevations  on  the  horizontal  plane,  so  it  is  clearer  to 
apply  the  word  “Section”  to  the  vertical  or  intermediary 
planes  only. 

As  a  general  rule,  lettering  should  be  done  after  all 
necessary  dimensions  and  dimension  lines  are  on  the 
drawing,  otherwise  the  two  will  often  clash  and  make 
erasures  of  one  or  the  other  necessary.  If  a  stamp  is 
used,  its  design  should  be  such  that  it  will  conform  in 
the  matter  of  lettering  with  the  standards  adopted. 
There  are  some  stamps  that  detract  from,  rather  than 
add  to  the  character  of  a  sheet. 

Execution  Is  a  Matter  of  Individual  Talent 

As  to  the  execution  of  the  drawing  itself,  this  is  a 
matter  that  must  be  left  very  largely  to  the  talent  of 
the  individual  draftsman.  In  the  writer’s  opinion  a 
very  desirable  reform  in  general  drafting  room  practice 
would  be  a  greater  restriction  in  the  use  of  diluted  black 
ink.  Working  drawings  require  definition  of  line.  Di¬ 
lute  ink  is,  at  best,  only  an  expedient  which  saves  the 
draftsman  the  trouble  of  sharpening  his  pen  while  add¬ 
ing  100%  to  the  perplexities  of  the  construction  forces. 
After  a  week  or  two  of  handling  and  erasures,  the 
dilute-ink  lines  on  a  tracing  become  frayed  and  hazy; 
or  have  parts  erased  and  never  replaced,  or  else  are  re¬ 
placed  with  ink  a  shade  or  two  darker  than  the  original 
mixture.  The  result  is  messy  to  look  at  and  an  invita¬ 
tion  to  errors.  It  certainly  is  not  an  aid  to  character 
in  drawings.  Whatever  individual  opinion  on  this  mat¬ 
ter  may  be,  the  point  is  that  diluted  ink  should  not  be 
used  when  definition  of  line  is  important — such  as  for 
the  center  lines  of  columns  and  all  others  to  which 
dimension  lines  refer.  These  at  least  should  be  in  black. 

Another  practice,  affected  by  some  architects,  which 
should  be  condemned  is  the  overlapping  of  lines  at  an¬ 
gles.  On  perspective  work  or  on  full-sized  details  which 
have  to  be  scaled  this  is  perhaps  permissible,  but  it 
certainly  does  not  add  to  the  character  of  a  sheet  of 
J-in.  details  to  show  walls  and  piers  as  if  they  were  to 
he  built  "log-cabin”  style. 

If  one  expects  to  be  taken  seriously  by  those  responsi¬ 


ble  for  getting  plans  out  to  the  field,  it  would  not  be 
safe  in  this  busy  age  to  pay  more  than  a  passing  tribute 
to  the  value  of  shaded  lines.  They  are  a  most  valuable 
adjunct  to  the  draftsman’s  art  where  the  extra  time  can 
be  afforded,  and  a  great  aid  to  clearness  and  character. 

It  may  be  said  that  the  only  thing  that  should  not  be 
standardized  in  the  drafting  room  is  the  talent  of  the 
draftsman,  but  the  method  of  expressing  this  talent  must 
be  governed  by  strictly  enforced  rules  and  standards  if 
there  is  to  be  any  uniformity  of  character  in  the  draw¬ 
ings  turned  out.  The  enforcement  of  standard  drafting 
practice  lies  largely  in  the  hands  of  the  assistant  engi¬ 
neers  and  with  them  rests  the  maintenance  of  that  stand¬ 
ard  of  “company”  character  which  is  so  desirable.  It  is  a 
good  plan — and  also  a  paying  one  where  the  drafting 
force  is  more  or  less  transient — to  have  in  each  squad 
a  “retainer”  or  “old  hand”  who  is  thoroughly  trained 
in  the  standards  of  the  company,  and  paid  well  enough 
to  make  it  worth  his  while  to  stay.  He  will  be  a  valu¬ 
able  aid  in  breaking  in  new  men  and  will  save  more 
than  his  extra  salary  in  the  maintenance  of  a  high 
standard  of  excellence  in  the  work  of  the  drafting  room. 

In  looking  back  upon  the  aids  to  character  in  draw¬ 
ings  which  have  been  touched  on,  it  should  be  remem¬ 
bered  that  while  the  ideal  and  practical  cannot  always  be 
reconciled,  the  closer  we  work  to  the  ideal  in  practice 
the  higher  will  be  the  resulting  character  attained. 

Using  Electric  Power  To  Dredge  a 
Relocated  River  Channel 

Washington  Counties  Build  Suction  Dredge  Operated 
by  800-Horsepower  Motor  Which  Contrac¬ 
tor  Buys  When  Work  Is  t^one 
By  J.  H.  Walter 

Tacoma,  Wa.sh. 

PRIOR  to  1906  the  main  volume  of  the  White  River 
emptied  into  Elliott  Bay  at  Seattle,  except  for  a 
small  portion  of  the  flow,  averaging  about  500  sec.-ft., 
which  left  the  main  stream  on  an  inland  delta  40  miles 
from  the  mouth  and  flowed  southward  into  the  Puyallup 
River  and  thence  into  Puget  Sound  at  Tacoma,  a  dis¬ 
tance  of  20  miles.  This  connecting  link  between  the 
White  and  the  Puyallup  was  known  as  the  Stuck  River. 
Topographical  conditions  on  the  inland  delta  were  such 
that  the  shifting  of  a  bar  or  an  accumulation  of  drift 
would  divert  the  river  north  or  south  over  night.  This 
did  occur,  in  fact,  in  November,  1906,  when  high  water 
conditions  turned  all  of  the  White  River  through  the 
Stuck  Valley  and  thence  to  Tacoma  by  the  Puyallup 
River. 

King  County  desired  to  make  this  channel  permanent 
by  artificial  means,  but  the  situation  was  complicated 
by  the  fact  that  the  King-Pierce  County  line  passed 
near  the  point  of  diversion  and  only  a  short  bend  of 
the  original  channel  was  in  King  County.  Pierce  County 
authorities  attempted  to  make  King  County  take  the 
river  back  and  allow  it  to  empty  into  Elliott  Bay  as  be¬ 
fore,  but  King  County  disclaimed  all  responsibility  in 
the  matter.  Finally  in  1913  the  state  legislature  passed 
the  inter-county  river  improvement  act,  providing  for 
the  establishment  of  funds  to  carry  out  the  necessary 
work..  A  tax  levy  of  one  mill  in  Pierce  County  and 
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0.6  mill  in  King  County  provided  $250,000  per  year  for 
six  years,  or  a  total  of  $1,500,000,  for  construction,  with 
a  maintenance  fund  to  be  $50,000  a  year  for  99  years. 

It  was  decided  that  the  entire  flow  would  be  con¬ 
ducted  through  the  Stuck-Puyallup  route  to  an  outlet 
at  Tacoma.  The  work  to  be  done  was  accordingly  classi¬ 
fied  under  three  heads:  removal  of  drift,  rectification  of 
channels,  and  bank  protection.  The  contract  for  chan¬ 
nel  rectification,  which  involved  the  excavation  of  3,000,- 
000  cu.yd.  of  earth,  was  let  to  the  Puyallup  Dredging 
Company.  Under  the  terms  of  the  contract  the  county 
supplied  the  company  with  an  electrically  operated 
dredge  which  the  company  agrees  to  purchase  at  75% 
of  its  original  cost  of  about  $70,000  at  the  termination 
of  the  contract.  During  the  work  the  municipal  plant 
of  Tacoma  supplies  current  at  the  rate  of  0.45  cents 
per  kilowatt-hour. 

Dredging  Machinery 

The  hull  of  the  dredge,  which  was  built  specially  for 
this  river  work,  is  115  ft.  long,  40  ft.  wide,  and  has  a 
depth  over  all  of  94  ft.  It  is  built  with  10  x  12  bottom 
timbers  and  10  x  18  bulkhead  timbers  and  is  designed 
so  that  all  the  machinery  is  located  on  deck  and  not 
inside  the  hull,  thus  making  unnecessary  recourse  to 
trussing  or  framing.  The  longitudinal  timbers  are  all 
long,  and  there  are  three  interior  cross  bulkheads  se¬ 
cured  with  1-in.  stay-bolts.  The  stanchions  are  10  x  10- 
in.  timbers  and  10  x  10-in.  deck  beams,  and  4  x  12-in. 
cross  bracing  was  used  to  increase  the  rigidity.  The 
hull  is  divided  into  ten  watertight  compartments  with 
a  separate  compartment  as  water  tank  for  the  boiler. 
The  hull  involved  the  use  of  170,000  ft.b.m.  of  lumber 
and  27,000  lb.  of  iron  and  steel. 

The  dredging  equipment  proper  consists  of  a  rotary 
cutter  suction  head  and  a  20-in.  centrifugal  pump  with 
direct-connected  motor.  The  digging  ladder  is  built  up 
of  24  in.,  100  lb.  I-beams,  52  ft.  long.  The  cutter-shaft 
bearings,  which  are  set  on  top  of  the  ladder,  are  of 
standard  pattern  with  the  exception  of  the  one  forward 
and  an  outboard  bearing  in  the  suction  head.  These 
have  cast-iron  glands  in  place  of  babbitt,  to  allow  for 
the  excessive  wear  on  account  of  grit,  and  to  permit 
of  quick  and  economical  renewals.  In  these  two  bear¬ 
ings  the  cutter  shaft  is  provided  with  cast-steel  sleeves. 

The  cutter  was  originally  of  the  helmet  type,  but  has 
been  replaced  with  a  straight-blade  cutter  on  account  of 
encountering  very  hard  clay  strata.  The  cutter  motor 
is  mounted  on  a  framed  base  in  the  port  tongue  of  the 
ladder  well  and  transmits  its  power  through  the  port 
trunnion  on  a  60  to  1  reduction.  The  suction  pipe, 
which  is  of  cast  iron,  20  in.  diameter,  passes  from  the 
cutter  head  up  the  digging  ladder  and  through  the  star¬ 
board  trunnion.  The  clearance  provided  in  the  trun¬ 
nions  is  such  that  the  weaving  of  the  ladder  when  snags 
are  encountered  does  not  affect  either  the  suction  pipe 
or  the  cutter  transmission. 

The  bull  wheel  on  the  cutter  shaft  is  86  in.  in  diam¬ 
eter  and  has  an  8-in.  face.  Special  thrust  collars  are 
provided  for  the  end  thrust  of  the  cutter  shaft.  The 
suction  head  carries  a  back  ring  for  the  cutter,  6  ft.  in 
diameter.  The  swinging  plates  are  located  far  enough 
back  from  the  cutter  to  keep  the  swinging  blocks  iree 
from  sand  and  grit.  The  cutter  shaft,  8  in.  in  diameter, 
is  of  three  parts  connected  by  standard  couplings. 
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The  pump  itself  is  a  20-in.  centrifugal,  witn  .  ront  and 
back  lining  and  a  renewable  nose  ring  and  stu  ling-box 
The  pump-shell  and  runner  are  high  carbon  niinealed- 
steel  castings;  the  front  and  back  heads  ar^  medium 
steel  castings  and  the  nose  ring  of  cast  iron,  while  the 
liners  are  one  piece  of  plate  steel.  The  runner  >haft  is 
hammered  steel,  9  in.  in  diameter,  with  one  oil  !  ng  bear 
ing.  Jhe  pump  casing,  together  with  these  three  bear¬ 
ings,  is  assembled  on  a  cast  steel  bace,  with  a  structural 
sub-base  between  this  and  the  structural  bed.  This  bed 
is  built  up  of  six  12-in.  I-beams  running  the  full  length 
of  the  unit  and  plated  top  and  bottom  with  A  in.  steel 
The  bed  sets  directly  upon  and  centers  the  five  center 
bulkheads  of  the  hull  to  which  it  is  bolted.  This  con¬ 
struction  has  been  so  carefully  installed  and  fitted  that 
there  is  not  the  least  vibration  when  the  unit  is  run¬ 
ning  full  capacity. 

The  suction  and  discharge  pipes,  20  in.  in  diameter, 
are  of  cast  iron  I  in.  thick  and  have  flange  connections. 
Immediately  behind  the  pump  in  the  discharge  line  is  a 
20-in.  cast  steel  flap  valve  to  control  the  back  flow  when 
the  pump  is  shut  down.  This  is  designed  with  a  renew¬ 
able  valve  seat  and  an  unobstructed  passage  for  ma¬ 
terial,  and  is  fitted  with  an  outside  hand  lever  and 
counterweight. 

The  dredge  is  held  in  position  by  two  steel-shot  stern 
spuds,  50  ft.  long,  in  cast  steel  wells  14  ft.  apart.  The 
leads  to  the  spuds  run  direct  from  the  head  block  on 
the  spud  tower  to  the  drums  of  the  winding  machinen-. 

Electrical  Equipment 

The  dredging  pump  is  driven  by  a  direct-connected 
800-hp.,  3-phase,  2200-volt  motor,  operated  at  360  r.p.m. 
(synchronous  speed).  The  motor  is  designed  for  con¬ 
tinuous  operation  at  any  speed  from  334%  reduction  to 
full  speed,  and  for  two  hours  when  developing  25^ 
overload,  or  for  50%  momentary'  overload,  without  un¬ 
due  strains  or  overheating.  The  cutter  motor  is  like¬ 
wise  operated  at  2200  volts,  is  rated  at  75  hp.  for  600 
r.p.m.  (synchronous  speed),  and  is  similar  to  the  motor 
which  drives  the  winding  machinery.  Both  of  the  latter 
are  reversible  induction  motors  and  allow  continuous 
operation  for  two  hours  at  25%  overload. 

While  the  cutter  and  winding  machine  motors  have 
standard  drum  type  controls,  the  pump  motor  is  equipped 
with  contactor  panel  and  master  control.  The  resist¬ 
ance  grids  for  the  latter  are  mounted  in  a  well  ventilated 
house  abaft  the  pilot  house  and  atop  the  main  deck 
structure.  All  controls,  including  the  levers  operating 
the  various  drums  of  the  winding  machinery,  together 
with  the  three  motors,  are  in  the  pilot  house  forward. 
The  switchboards  are  made  up  as  follows: 

i’uipl  No.  I — Ini-oniing  Lino 
PanrI  No.  2 — 800  Hp.  Induotioo  Motor 
Panel  No.  3 — 7S  Hp.  Induction  Motor 
Panel  No.  4 — 75  Hp.  Induction  Motor 
Panel  No.  5 — Liichtinc  and  Small  Power 

The  pilot  house  also  contains  the  digging  gages  and 
graduated  dummy  gage  connected  to  the  ladder  to  in¬ 
dicate  the  depth  of  cutter  and  vacuum,  pressure  and 
steam  gages. 

The  winding  machinery  has  an  auxiliary'  double  10  x 
12  steam  engine,  with  movable  coupling  to  line  shaft. 
This  arrangement  permits  of  the  use  of  the  winding  ma¬ 
chinery  irrespective  of  electrical  power. 

The  boiler  is  kept  constantly  under  a  full  head  of 


Let  the  men  at  the  front  knoic  we’re  behind  them — buy  bonds! 


October  17, 1918 


steam  and  the  engine  is  limbered  up  every  day.  Steam 
L  supplied  at  120  lb.  by  a  Clyde  type  boiler  located  on 
tL  main  deck  at  the  stem  and  jacketed  with  2-in.  as¬ 
bestos  blocks.  Steam  is  also  supplied  to  a  4-in.  ejector 
for  priming  the  main  dredging  pump  and  to  a  12  x  7  x 
12  in.  pump  which  is  used  for  handling  the  bilge 
and  can  be  used  for  fire  service.  This  pump  is  so  con¬ 
nected  that  water  can  be  drawn  through  a  6-in.  line 
from  any  of  the  ten  water-tight  compartments  or  from 
outboard.  There  are  four  2-in.  fire  hydrants  on  the 
dredge  which  are  fed  through  a  throttling  valve  so  that 
any  desired  pressure  can  be  secured.  A  2-in.  relief  valve 
on  this  line  affords  safety  against  overpressure. 

With  the  dredge  there  were  furnished  12  pontoons, 
500  ft.  of  7-gage  riveted  pipe  with  dredging  sleeves, 
3000  ft.  of  10-gage  riveted  levee  pipe  and  the  necessary 
couplings.  The  pontoons  are  12  x  24  ft.  in  plan,  2i 
ft.  in  depth,  and  four  of  them  are  equipped  with  turn¬ 
tables  so  that  the  obstruction  to  cross  currents  can  be 
reduced  to  a  minimum.  It  was  found  advisable  to  build 
a  derrick  scow  as  a  dredge  tender.  This  scow  is  26  x  48 
ft.  in  plan  and  is  equipped  with  a  9  x  10-in.  3-drum  hoist¬ 
ing  engine  and  a  stiffleg  derrick  with  a  40-ft.  boom. 
This  scow  is  used  in  removing  drift  and  snags  from  the 
channel  and  for  general  repair  work  around  the  dredge. 

In  a  test  run  made  to  determine  the  efficiency  of  the 
pump  unit,  a  3000-ft.  length  of  discharge  line  was  laid 
so  as  to  obtain  25  ft.  difference  in  elevation  between  the 
end  of  the  discharge  and  the  surface  of  the  water  at 
the  dredge.  Owing  to  the  fact  that  a  uniform  formation 
was  seldom  encountered  while  digging,  only  a  clear 
water  test  was  made,  and  thus  a  more  even  result  was 
obtained.  The  velocities  were  obtained  by  placing  6-in. 
wooden  balls  in  the  suction  pipe  and  measuring  the 
time  of  transit  to  the  end  of  the  discharge.  Also,  1- 
gal  jugs  of  potassium  permanganate  were  used,  the 
jug  breaking  in  the  pump  and  coloring  the  water.  Fairly 
uniform  results  were  secured  in  eighteen  trials. 

The  vacuum  pressure  and  power  consumption  rat¬ 
ings  were  taken  at  intervals  of  one  hour  or  less  over  a 
period  of  19  hours  steady  running.  The  only  difficulty 
encountered  was  in  holding  the  land  pipe  together,  and 
this  arose  from  the  fact  that  the  line  was  put  together 
hurriedly.  As  only  clear  water  was  pumped  there  was 
no  silt  to  close  up  the  joints.  The  results  were : 

.\verage  prewure  —  43  lb.  «  98  9  ft.  head 
Average  vacuum  -  19  in.  -  21  5  ft  head 

Total  120  4 

Velocity  as  measured  =  15.3  ft.  per  second. 

Therefore 

15.3  X  2.18  X  62.5  X  120.4  ^ 


New  Grade  Crossing  Signs  Required 
on  Illinois  Highways 

PROTECTION  of  highway  traffic  at  dangerous  rail¬ 
road  crossings  by  special  read  signs  is  ordered  by  the 
Public  Utilities  Commission  of  Illinois.  Local  highway 
commissioners  must  place  approach  or  distance  warning 
signs  300  ft.  from  the  crossings,  in  addition  to  the 
signs  placed  on  the  right-of-way  by  the  railways. 

Signs  placed  directly  at  the  crossings  are  often  in¬ 
adequate,  it  is  pointed  out,  as  warnings  for  fast  motor 
vehicles  or  even  for  ordinary  traffic,  where  the  view  is 
obstructed  by  grades,  curves,  cuts  or  trees.  Distant 
signs  have  been  advocated,  but  the  ^railways  had  no 
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Engineering  Literature 

A  REVIEW  OF  BOOKS  AND  A  LISTING  OF  NEW  PUBLICATI  (Tx  s 


Worthy  Addition  to  En^rineers*  Handbook 

MINING  ENGINEERS’  HANDBOOK:  Written  by  a  Staff  of 
Speclaltats  Under  the  Editorship  of  Robert  Peele.  Professor 
of  MtnlnK  Bn*lneer1nB  In  the  School  of  Mines,  ('olumbin 
University.  New  York :  John  Wiley  &  Sons.  Inc.  lx>ndon : 
Chapman  *  Hall.  lArt.  I.^ather ;  t  x  7  In.  ;  |)p.  2307 ;  il¬ 
lustrated.  $5. 

President  Eliot’s  five-foot  book  shelf  would  scarcely 
hold  the  best  of  the  handbooks  for  engineers  and  allied 
technical  men  which  have  been  published  in  original 
or  revised  editions  in  the  past  dozen  years.  The  latest 
addition  to  the  list  is  designed  to  serve  the  needs  of 
the  mining  engineer.  The  amount  of  material  which  it 
contains  on  civil,  mechanical  and  electrical  engineering 
subjects  illustrates  how  the  various  engineering  fields 
overlap  one  another.  Although  the  volume  extends  to 
almost  2400  pages,  metallurgical  engineering  is  treated 
rather  sketchily,  and  but  small  space  is  given  to  coal 
mining.  The  preface  explains  that  a  companion  hand¬ 
book  on  metallurgy  is  in  contemplation,  and  that  there 
is  a  coal-mining  pocketbook  already  in  existence.  The 
preface,  speaking  of  the  fact  that  there  are  already 
two  mining  engineers’  handbooks,  remarks  that  these 
"either  omit,  or  treat  too  briefly,  many  subjects  which 
constitute  important  parts  of  the  professional  equip¬ 
ment  of  the  present-day  mining  engineer.” 

The  breadth  of  treatment  in  the  handbook  before  us 
may  be  indicated  by  stating  that,  aside  from  what  one 
might  expect  to  find,  it  contains  sections  on  mine 
organization  and  accounts,  wages  and  welfare,  and  min¬ 
ing  laws,  besides  one  dealing  with  mine  air,  hygiene, 
explosions  and  other  accidents,  this  last  being  by  George 
S.  Rice,  chief  mining  engineer  of  the  United  States 
Bureau  of  Mines. 

As  a  rule,  each  of  the  44  sections  of  the  handbook  has 
been  contributed  by  a  different  specialist..  Sections  of 
the  greatest  interest  to  the  readers  of  this  journal,  with 
their  authors,  taken  in  the  order  of  their  appearance 
in  the  volume,  are  as  follows:  Earth  excavation  and 
also  rock  excavation,  H.  P.  Gillette;  tunneling,  D.  W. 
Brunton  and  John  A.  Davis;  shaft  sinking  in  rock. 
Homer  L.  Carr,  and  in  soft  water-bearing  soils,  Francis 
Donaldson;  boring.  Prof.  Arthur  F.  Taggart;  under¬ 
ground  transport,  Edward  C.  Holden;  hoisting  plants, 
etc..  Prof.  William  M.  Weigel;  drainage,  Robert  Van 
Arsdale  Norris;  mine  ventilation,  S.  E.  Brackett;  com¬ 
pressed-air  plants,  Richard  T,  Dana;  electric  power  for 
mine  service,  George  R.  Woods ;  surveying.  Prof.  Charles 
B.  Breed,  and  underground  surveying.  Prof.  Edward 
K.  Judd;  minq  geologic  maps  and  models,  R.  A.  Sales; 
cost  of  mining,  J.  R.  Finlay;  preparation  and  storage 
of  anthracite  coal,  Paul  Sterling;  hydraulics.  Prof.  J. 
K.  Finch.  There  are  also  sections  on  thermodynamics, 
steam  engines  and  related  subjects,  mechanical  and 
electrical  engineering,  and  structural  design. 

A  valuable  feature  of  the  handbook  is  the  bibli¬ 
ographies  given  in  connection  with  each  section,  some 
f  which  run  to  hundreds  of  entries. 

Two  misleading  statements  in  the  section  on  wages 
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and  welfare  may  be  mentioned.  It  is  said  that  for 
purposes  of  water  coagulation  one  grain  of  alum  per 
gallon  is  used.  From  this  it  might  be  inferred  that 
no  more  and  no  less  was  ever  employed.  Under  sewage 
disposal  it  is  stated  that  “Septic  Treatment”  involve-* 
two  steps:  (a)  Putrefaction  and  (b)  nitrification- 
which  is  a  scientific  contradiction.  The  context,  how¬ 
ever,  makes  it  clear  to  those  who  pay  sufficiently  close 
attention  that  the  author  is  really  discussing  not  septic 
treatment  alone,  but  that  process  followed  by  some 
method  of  oxidation.  These  examples  merely  illu.strate 
the  difficulties  of  obtaining  accuracy  and  completenes,- 
in  a  handbook  of  such  broad  scope  as  this  one.  To 
insure  accuracy  in  all  the  numerous  details  presented 
would  require  the  services  of  hundreds  instead  of  two- 
.score  .specialists.  Whether  it  is  wise  to  attempt  to  go 
into  so  many  details  in  various  branches  of  engineering 
in  a  handbook  designed  to  cover  one  branch,  i.s  a 
question  regarding  which  much  might  be  written  or 
both  sides.  But  whatever  might  be  said  either  way,  tho 
fact  remains  that  the  present  volume  is  a  worthy  addi¬ 
tion  to  engineering  handbooks  and  deserves  a  place 
in  the  reference  libraries  of  many  civil,  electrical  and 
mechanical  engineers.  That  every  mining  engineer  will 
desire  a  copy  seems  beyond  question. 

Contractors’  Business  Methods 

ETHICS  OP  CONTRACTING  AND  THE  STABII.IZl.VG  OF 
PROFITS — By  F.  W.  Lord.  Garden  City.  N.  Y. :  The  Countrv 
Ijife  Press.  Cloth;  5  x  7  in.  ;  pp.  184.  J1.25. 

MODERN  MANAGP:MENT  APPLIED  TO  CONSTRUCTION— Bv 
Daniel  J.  Hauer,  Construction  Economist ;  Consulting  Engi¬ 
neer.  New  York  :  McGraw-Hill  Book  Co.,  Inc.  London :  Hill 
Publishing  Co.,  Ltd.  Cloth  ;  6  x  9  in. ;  pp.  187  :  illu.-itrat-ii 
$2..'i0. 

Two  new  books  which  are  well  worth,  to  every'  con¬ 
tractor,  the  time  required  to  study  them  are  listed 
above.  Both  treat  of  the  business  and  management 
side  of  contracting,  but  Mr.  Lord’s  work  concerns  the 
relations  of  the  contractor  with  the  world  outside  hi« 
own  organization,  while  Mr.  Hauer’s  deals  with  modern 
management  as  applied  to  the  organization  of  the  con¬ 
tracting  business  itself.  Both  books  are  written  from 
the  new,  progressive  point  of  view  which  is  rapidly 
gaining  favor  under  modern  conditions.  Both  outline 
methods  which  were  openly  scouted  when  first  proposed 
not  many'  years  ago. 

Mr.  Lord  is  an  ardent  advocate  of  the  open  price 
association.  His  book  is  addressed  largely  to  the  sub¬ 
contractor,  who  is  naturally  the  one  in  a  position  to 
benefit  most  quickly  by  the  adoption  of  open  price 
methods.  He  presents  a  strong  argument  for  the  local 
association  of  contractors  and  analyzes  the  manner  in 
which  various  common  evils  can  be  eliminated  under  the 
open-price  plan. 

Mr.  Hauer  studies  scientific  management,  as  applied 
to  construction  work,  from  a  very  broad  viewpoint.  He 
gives  the  human  engineering  factor  the  place  to  which 
it  is  entitled,  and  which  it  is  coming  to  occupy  in  the 
minds  of  some  of  the  best  administrators  in  contract- 
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ing  The  entire  work  endeavors  to  set  before  the  con-  nized  authorities  of  past  years,  but  have  been  materially 
tractor  the  ways  in  which  an  intelligent,  efficient  and  modified  by  engineers  in  more  recent  practice;  for  in- 
loval  organization  can  be  built  up.  The  skilled  and  stance,  the  percentage  by  which  radiation  is  increased 
unskilled  workmen  are  by  no  means  eliminated  from  for  buildings  intermittently  heated.  A  limited  number 
consideration  in  this  organization.  Only  a  part  of  this  of  modifications  of  the  text  would  largely  improve  it 
scheme  i.s  repre.sented  by  scientific  management,  as  for  the  use  of  practicing  engineers.  On  the  whole,  the 
popularly  understood  when  time  and  motion  studies  and  authors  and  publishers  are  to  be  congratulated  on  the 
the  advance  planning  of  manufacturing  or  construction  production  of  so  good  a  book. 

operations  are  discussed.  The  larger  part  of  it  lies  - 

in  the  matter  of  inducing  the  human  organization  to  Dj.^  HoUSton  Oil  Rural  Water-Supplies 
put  its  best  efforts  continuously  into  the  work  according  rural  watkr  suppliks  and  thkir  piirikication— 
to  well-directed  plans,  by  making  sure,  through  a  large  Examination.  Mkmpiiitkn'  watir 

number  of  available  means,  that  this  element  has  cause  ' 

to  set  a  high  value  on  Us  position  in  the  business  and  Anything  from  Dr.  Houston  on  the  potability  or 
to  consider  itse  a  pa  o  e  en  e^rise.  treatment  of  water-supplies  is  sure  to  be  welcomed  by 

Both  w  s  wi  ^  ^  water  engineers  and  sanitarians  who  know  of  his  long 

sidered  t  ese  pro  ms  a  pro  a  e  viewpoin  .  o  valuable  researches  on  the  water-supply  of  London, 

outline  questions  which  have  a  fundamental  bearing 

are  veritable 

™  the  etetency  and  therefore  on  the  success  of  con- 

tracting  as  a  business.  The  time  is  coming  when  no  •  ,,r  .  o  i  i*  j  «i»-  c.  x 

iidt-Miit,  a  «  Studies  in  Water-Supply  and  Rivers  as  Sources  of 

contracting  business  can  realize  large  success  without  ,ir  o  i  »  a.-  j  •  i  a  tnu 

f,  .  .  ,  j  a  a.  ,  Water-Supply,  noticed  in  these  columns  Apr.  16,  1914, 

applying  these  principles,  and  every  contractor  who 

wishes  to  insure  the  future  of  his  own  enterprise  will  r  a.u  "  ’  a  i  au  au  u  ■  j  a  iash 

.  ,  ^  ,  ,  ,,  •  u-  1  In  the  present  volume  the  author  has  aimed  to  fulfill 

begin  to  study  them  and  apply  them  in  his  own  rela-  a  u-  u  u  i  u  r  ia  u  i  j  «  f. 

^  .f  rt-  .r  ^  want  which  has  long  been  felt  by  rural  dwellers’ 

_  for  a  safe  guide  in  solving  the  water-supply  problems 

m  XL  1  ¥¥  X*  j  \T  x*i  X*  which  confront  them.  The  first  three  chapters  deal 

T€Xtbook  on  Heating  and  Ventilation  water,  and  also  describe  briefly  “the  chief 

A?chit^ture*' methods  for  Sterilizing  and  purifying  water,”  including 
tendent^of  Central  Heating.  ^'ncrDe't^R  ^tiSr'com'’pany:  ‘he  author’s  excess-lime  method.  Underground  and  sur- 

&rco.;  ud®"c7o\h?  7t  considered,  after  which  three 

Reviewed  by  D.  D.  Kimball  the  results  of  ei^riments  and 

.New  York  City  description  of  apparatus  designed  to  treat  house- 

_  .  .  .  X  hold  supplies.  The  volume  closes  with  miscellaneous 

Pnmanly  design^  y  a  textbook  upon  the  subject 

Of  heating  and  ventilation  for  use  in  the  engineering  ,  _ ...  a  x  a  •  a  a 

.  . X  1  L  XL  XL  XX  L-  The  volume  seems  better  suited  to  scientists,  pro- 

ana  architectural  schools,  as  the  author  states  in  his  >  .  ,  .  .  ,  ... 

.  XL-  ,  .  ,  J-  -A  J  1-  XL  fessional  and  amateur,  and  country  gentlemen  with 

preface,  this  volume,  including  as  it  does  working  meth-  ..  .  a  i  •  au  a  i  u  a  -a  a  •  l 

,  -  J  .  ,  .  ^  ,  .  L  X  -11  L  abundant  leisure,  than  to  laymen,  but  it  contains  enough 

ods  of  design  and  various  tables  and  charts,  will  be  r  i  •  •  a  a-  a  1  ah  a  i 

-  ,  L  JL  1  X.  XL  A-  •  .of  plain  instruction  to  put  any  intelligent  layman  on 

of  some  value  as  a  handbook  for  the  practicing  engi-  au  •  ua  a  i  au  au  i  i 

ncscA  „  U  A  AM -A  -  ui-  J  T  AU  SI  A  r  AU  thc  right  tTack.  Moreover.theauthorgenerouslyvolun- 
neer  and  architect,’  it  IS  believed.  In  the  first  of  these  .  a  -a  •  j  j  x  u-  u  i  •  au 
aual  XL  jjTx-A  teers  to  assist  perplexed  readers  of  his  book  in  the 

aims  the  author  appears  to  have  succeeded.  In  fact,  ,  r  au  •  ui 

If  acw...,.,  A  AU  •  AU  A  AU  u  1  •  u  AA  A  J  solution  of  thcir  problems. 

1l  RPPfrm  tn  tHa  ^Kor  yKa  vo  Kat-tai^  aaiiTA/l 


How  to  Save  Fuel  in  Power  Plants 

FUEL  ECONO -MY  IN  BOILER  ROOMS :  A  Development  of  Fyel 
Economy  and  COs  Recorders ;  Published  In  the  Enklneera' 
Study  Course  from  "I'ower.”  In  Two  Parts;  Part  V:  Fuel 
Economy  and  COj  Recorders — By  A.  R.  Maujer  and  Charles 
H.  Bromley  of  the  Editorial  Staff  of  "Power”  ;  Part  11 :  Fuel 
E<;onomy  in  Boiler  Rooms — By  Charles  H.  Bromley,  Associate 
Editor  of  "Power.”  Second  Edition.  New  York :  McGraw- 
Hill  Hook  Co.,  Inc.  London:  Hill  Publishing  Co..  Ltd.  Cloth: 
6  X  9  in. ;  pp.  302  ;  illustrated.  $2.50. 

Timeliness  marks  this  new  and  much  enlarged  edition 
of  a  volume  designed  to  save  fuel  in  power  plants.  If 
such  a  volume  was  needed  in  1914,  as  unquestionably 
it  was,  it  is  needed  many  times  more  in  1918,  and 
particularly  so  just  now,  as  ifrinter  power-plant  prob¬ 
lems  are  upon  the  country  in  war  time. 

Published  first  under  the  title  of  “Fuel  Economy  and 
CO,  Recorders,”  the  junior  author  has  added  to  the 
present  edition  a  section  on  “Fuel  Economy  in  Boiler 
Rooms,”  and  this  section  title  has  been  adopted  as  the 
title  for  the  whole  book.  The  old  and  new  matter  taken 
together  ranges  over  the  whole  field  of  power-plMt 
operation  in  relation  to  fuel  economy,  including  coal 
and  oil  as  fuels  and  their  combustion  fud  and  flue-gas 
analyses,  draft  and  its  management,  chimney  design. 
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evaporation,  boiler-setting  efficiency  and  ratings,  heat 
balance,  the  CO,  recorder  and  its  use,  burning  fuel  oil, 
and  the  operation  of  mechanical  stokers. 

The  volume  is  said  to  be  intended  “primarily  for  the 
student,  the  fireman  and  power-plant  operating  engi¬ 
neer,”  but  it  is  designed  to  be  useful  to  the  consulting 
engineer  as  well.  Engineers  of  water-works  pumping 
stations  and  superintendents  of  water-works  should 
find  the  volume  of  material  service. 


Non-Bituminous  Road  Materials  Bulletin 

Typical  specifications  for  non-bituminous  road  ma¬ 
terials  have  been  compiled  and  issued  by  the  United 
States  Department  of  Agriculture.  The  bulletin  covers 
all  kinds  of  road  material  which  cannot  be  classified  as 
bituminous,  and  is  a  companion  bulletin  to  “Typical 
Specifications  for  Bituminous  Road  Materials.”  These 
bulletins  cover  practically  every  kind  of  road  material, 
and,  as  their  names  imply,  do  not  go  into  details  of  con¬ 
struction  but  merely  give  the  proper  specifications  and 
tests  for  the  materials  themselves.  However,  footnotes 
mention  to  some  extent  the  proper  thickness  and  the 
construction  conditions  which  will  give  the  most  satis¬ 
factory  results. 


Rural  Sanitation  and  Housing 

A  report  on  “Sanitation  of  Rural  Workmen’s  Areas, 
with  Special  Reference  to  Housing,”  fills  30  pages  of 
Public  Health  Reports  (Washington,  D.  C.)  for  Sept. 
6.  It  was  prepared  by  a  committee  of  the  National 
('ouncil  of  Defence,  having  Prof.  George  M.  Kober, 
Georgetown  University.  Washington,  D.  C.,  as  chair¬ 
man.  Water-supply,  sewage  and  garbage  disposal  were 
among  the  topics  discussed. 


Instructions  for  Highway  Engineers 

A  new  publication  of  the  Wisconsin  Highway  Com¬ 
mission  (Madison,  Wis.)  entitled  “Instructions  to 
Engineers,”  and  compiled  by  Gordon  S.  Daggett,  engi¬ 
neer  of  surveys  and  plans  for  the  commission,  contains 
in.structions  in  regard  to  surveys,  forms  of  records, 
form  of  reports,  preparation  of  plans  and  many  other 
things  incident  to  a  state  highway  system. 


Wisconsin  Highway  System  Map 

Wisconsin  main  and  secondary  highways,  various 
points  of  industrial,  scenic  and  historic  interest,  in¬ 
cluding  Indian  mounds  and  village  sites,  are  shown  in 
a  booklet  and  folding  map  compiled  by  A.  R.  Hirst, 
state  highway  engineer.  (Superintendent  Public  Prop¬ 
erty,  Madison,  Wis.;  10c.) 
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Publications  Received 


[So  far  as  poasible  the  name  of  each  publisher  of  books  or 
pamphlets  listed  In  these  columns  is  given  In  each  entry.  If  the 
hook  or  pamphlet  is  for  sale  and  the  price  is  known  by  the  editor 
the  price  is  stated  in  each  entry.  Where  no  price  is  given  it  does 
not  necessarily  follow  that  the  book  or  pamphlet  can  be  obtained 
without  cost  Many,  but  not  all.  of  the  pamphlets,  however,  can 
tH*  obtained  without  cost,  at  least  by  inclosing  postage.  Persons 
who  are  in  doubt  as  to  the  means  to  be  pursued  to  obtain  copies 
of  the  pubilcations  llstetl  in  these  columns  should  apply  for  Infor- 


''i,  .\o.  16 


mation  to  the  stated  publisher,  or  in  case  of  h.i,  ■- 
privately  printe<l,  then  to  the  author  or  other  persons  M 

AMERICAN  CITIES:  THEIR  METHOD.^  OF  Ill  sivl-cc 
Arthur  Benson  Gilbert.  M.A..  Foimerly  will.  il,. 

New  York: 


Division.  State  University  of’  Iowa. 
Co.  Cloth;  5  X  8  in. ;  pp.  234.  $1..10. 


■■-Iiincton. 
ll!  in. 


ANNUAL  CHEMICAL  DIRECTORY  OF  THE  i'MTln 
1918-^onsuIting  Editor.  F.  B.  Isovela".  Johns 
verslty;  Managing  Editor.  Charles  G.  Thomas  V,‘. . ,  i  l-l'- 
Uon.  Baltlrnore.  .Md. :  Williams  &  Wilkins  ('i.  '.1,.  '/ 

9  in.;  pp.  534.  $5.  ‘  *  x 

ASSOCIATION  OF  ONTARIO  LAND  SURVEYORS  I  ,  i 

1918 — Ontario,  Can.:  The  Association.  J’aper  •  fi  x  't  V,, 

228.  Illustrated.  ‘  r ,  i,  x 

CONCRETE  STONE  .MANirFACTi'RE— Bv  H.arv.  v 

Managing  Editor  of  "Concrete.”  .Second  'Edition  i  iois..  i 
Enlarged.  Detroit.  Mich.:  Concrete-t'ement  \l-  i.m  o"'' 
Cloth;  5  X  7  in.  ;  pp.  320.  Illustrated.  $l,5n. 

DAILY  RIVER  .STAGES  AT  RIVER  GAGE  STATIONS  ,,v  tiiv 
PRINCIPAL  RIVERS  OF  THE  UNITED  ST.Vri's  v]' 
XV,  1917 — By  .\lfred  J.  Henry,  Meteorologi.st  \\  '  '' 

D.  C.  :  U.  S.  Department  of  Agriculture.  Paper  'i 

pp.  282. 

THE  DIESEL  ENGINE:  Its  Fuels  and  Its  U.se.s — Bv  Ilpiber' 
Haas.  Washington.  D.  C. :  Superintendent  of  ikx  uinenN 
Paper;  6  x  9  in. ;  pp.  130.  Illustrated.  2,'ie.  "  ' 

Types,  details,  kinds  made  by  various  manufaeturer.s  m  th. 
United  States,  fuels,  oils,  cost  data,  examples  of  sux.  s^fnl  u«f 
and  a  bibliography  are  pre.sented.  The  illustration.s  imluje 
views,  details  and  diagrams. 

THE  ENGINEER’S  YEAR-BOOK  FOR  1918— t'ompile.i  an,l 
EMIted  by  H.  R.  Kempe,  M.  Inst.  C.  E.,  .M.  I.  Meeh.  li,  .\|  i  k 

E.  With  the  Collaboration  of  Eminent  Specialists,  l/milon* 
Crosby  Ixjckwood  and  Son.  I..eather ;  5  x  7  in.  •  nn  ''onv 
Illustrated.  $12.50. 

.Since  its  original  issue,  a  quarter  century  ago,  this  work  ha.« 
been  expanded  from  1528  to  2098  page.s.  The  list  of  as.sociati' 
editors  and  contributors  contains  about  fifty  names,  from  all 
branches  of  engineering.  In  the  pre.sent  issue  there  are  new  sec¬ 
tions  on  fuels,  mine  valuation,  metallurgy  and  explosive.s. 


GEORGE  WE.STINGHOUSE:  His  Life  and  Achievcment.s— By 
Francis  E.  Leupp.  Boston,  .Vlas.s. :  Little,  Brown  &  Co.  Cloth 
6  X  9  in. ;  pp.  300.  Illu.strated.  $3. 

HANDBOOK  OF  MECHANICAL  AND  ELECTKIC.M,  (YiPT 
DATA :  Giving  Shipping  Weights,  Capacities,  Outimts.  atui 
Net  Prices  of  Machines  and  Apparatus,  an<l  IVtailed  Co,st.« 
of  Installation,  Maintenance.  Depreciation  and  Operation. 
Together  with  Many  Principles  and  Data  Relating  to  En¬ 
gineering  Economics — By  Halbert  P.  Gillette.  Considting  En¬ 
gineer.  M.  Am.  Soc.  C.  E..  and  Richard  T.  Dana.  ConsullinK 
Engineer,  M.  Am.  Soc.  C.  E.  New  York  :  .McGraw-Hill  Book 
Co.,  Inc.  Ixtndon :  Hill  Publishing  Co.,  Ltd.  Leatlier ;  .5x7 
in.;  pp.  1716.  Illustrated.  $6. 

THE  HISTORY  OF  STATISTICS :  Their  Development  and  Prog¬ 
ress  in  Many  Countries ;  In  Memoirs  to  Commemorate  the 
Seventy-fifth  Anniversary  of  the  American  Statistical  .\s.so- 
ciatlon!  Collected  and  Edited  by  John  Keren.  New  York 
Macmillan  Co.  Cloth  ;  6  x  9  in.  ;  pp.  739.  $7.50. 

LOUISIANA  BOARD  OF  ST.\TE  ENGINEERS;  Report  for  1916- 
18 — New  Orleans,  I..a. ;  Board  of  State  Engineers.  Paper; 
6  X  9  in. ;  pp.  133. 

MINE  TR-YCKS,  THEIR  LOCATION  AND  CONSTRUCTION 
Treating  Briefly  on  the  Materials  U.sed  and  the  Principle.^ 
Involv^  in  the  Design  and  Installation.  With  a  Set  of  Rules 
for  a  Standard  Practice — By  J.  McCrystle,  E.  M.  New  York: 
McGraw-Hill  Book  Co.,  Inc.  I^ondon :  Hill  Publishing  Co.. 
Ltd.  Leather:  5  x  8  in. ;  pp.  102.  Illustrated.  $1.50. 

THE  MOTOR  TRUCK  AS  AN  AID  TO  BUSINESS  PROFITS— 
By  S.  V.  Norton.  Chicago,  Ill. :  A.  W’.  Shaw  Co.  Cloth  :  7  x 
10  in. ;  pp.  498.  Illustrated.  $7.50. 

PETROLEITM ;  A  Resource  Interpretation — By  Chester  C,.  Gil¬ 
bert  and  Joseph  E.  Pogue,  of  the  Division  of  Minenal  Tech¬ 
nology,  United  States  National  Museum.  W'ashington,  D.  C.  ■ 
Smithsonian  Institution.  Paper:  6  x  9  in. ;  pp.  76.  Illustrated. 


THE  PRACTICABILITY  OF  ADOPTING  .STAND.\Rns  OF 
QII.VLITY  FOR  WATER  SUPPLIES — By  Robert  B.  Morse 
and  Abel  W'olman.  Reprinted  fiom  the  •’Journal"  of  the 
American  Water-Works  Association,  Vol.  V,  No.  3,  .‘-Hplem- 
ber,  1918.  Address  the  Authors.  Maryland  State  Board  of 
Health.  Baltimore.  Md.  Paper  ;  6  x  9  In. ;  pp.  30. 

A  PRELIMINARY  ANALYSIS  OF  THE  DEGREE  .VNO  NA; 
TURE  OF  BACTERIAL  REMOVAL  IN  ULTR.ITION 
PLANTS — By  Abel  Wolman.  Reprinted  from  the  ’‘Journal 
of  the  American  Water-Works  Association.  Vol.  V  No.  3, 
.September,  1918.  Author,  Maryland  State  Board  of  Health, 
Baltimore.  Md.  Paper  ;  6  x  9  in.  ;  pp.  7.  Illustrated. 
REPORT  ON  THE  BUILDING  AND  ORNA.MEN'T.VL  t^JONES 
OF  CANADA.  Vol.  V,  Province  of  British  Columbia— 
William  A.  Parks,  B.A..  Ph.D.  Ottawa.  Can. :  Department 
of  Mines.  Paper:  7  x  10  in.;  pp.  224  ;  Illustrated. 

RULE  RELATING  TO  AUTOMATIC  SPRINKLER  SYSTEMSe- 
(Not  Applicable  to  the  City  of  New  York) 

Industrial  Code;  State  of  New  York.  Department  of  I^iwr, 
SUte  Industrial  Commission.  New  York:  Bureau  of  Indus 
trial  Code.  Paper:  6  x  9  in. :  pp.  17. 

STANDARDIZATION  OF  THE  SAYBOLT 

COSI METER— By  Winslow  H.  Hers^el.  Associate  I  h>.ici8  . 

Bureau  of  Standards.  Washington.  D.  C. :  Superintendent 
Documents.  Paper ;  7  x  10  in. :  pp.  25 :  illustrated  J”'" 

WORKMEN’S  COMPENSATION  LAW.  NEW  1918 

With  Amendments,  Additions  S-tu*  Annotations  to  J.. 
—Issued  under  the  Direction  of  The  Industrial  Oomm^sAOT. 

John  Mitchell,  Chairman,  Edward  P.  Lyon.  I»uls 
James  M.  Lynch,  Henry  D.  Sayer.  Albany.  N.  Y.  o* 

Statistics  and  Information.  Paper ;  6  x  9  in. »  pp- 
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SOCIETY  Service 

A  Section  Dealing  ivith 
the  Results  of  Teamwork  by  Technical  Men 


Licensing  Engineers  in  Iowa 

The  Waterloo  Technical  Society,  Waterloo,  Iowa, 
which  held  its  first  meeting  of  the  season  Sept.  20, 
is  considering  two  lines  of  activity.  One  is  following 
up  the  campaign  in  favor  of  state  legislation  for  the 
licensing  of  engineers,  which  was  begun  in  1917;  the 
other  is  the  conservation  of  fuel,  in  line  with  the 
work  of  the  United  States  Fuel  Administration.  S.  J. 
Fairbanks  is  secretary  of  the  society. 


Columbus  Engineers’  Club  to  Learn 
of  L<^al  Industries 

Visits  to  the  plants  and  industries  in  Columbus,  Ohio, 
to  acquaint  the  membership  of  the  Engineers’  Club  of 
the  city  with  the  city’s  activities  are  to  be  undertaken 
intensively  by  the  club.  The  organization  is  cooperating 
with  the  local  War  Industries  Board  and  has  named 
Prof.  W.  T.  Magruder  as  chairman  of  the  engineering 
section.  A  committee  has  under  consideration  the  in¬ 
dorsement  of  the  proposal  of  the  Cleveland  Engineering 
Society,  that  membership  in  a  local  society  shall  be 
regarded  by  the  national  societies  as  a  prerequisite  to 
membership  in  the  latter. 


Letters  to  the  Editor 

Comment  on  Matters  of  Interest 
to  Engineers  and  Contractors  Will  Be  Welcome 


Engineering  Profession  Should  Have 
Leading  Part  in  Reconstruction 

Sir — What  should  the  engineer  and  the  engineering 
society  do  to  help  solve  reconstruction  problems? 

Engineers,  individually  and  collectively,  have  done 
and  are  doing  much  to  win  the  war.  In  fact,  the  great 
world  war  is  largely  a  matter  of  engineering.  The  engi¬ 
neers  have  an  equal  or  even  greater  duty  in  securing 
to  mankind  the  benefits  which  flow  from  victory.  They, 
as  men  of  vision,  educated  largely  at  the  public  ex¬ 
panse,  have  a  responsibility  and  an  opportunity  sur¬ 
passing  that  of  other  classes  of  citizens. 

They  may  be  excused  for  their  lack  of  preparedness 
for  war,  because  war  was  uncertain.  But  there  is  no 
excuse  for  failure  to  prepare  for  peace.  Even  though 
the  United  States  may  be  merely  entering  the  great  war, 
and  while  we  should  devote  every  possible  energy  to 
winning  it  quickly,  yet  we  know  that  peace  must  come 
'ome  time,  whether  next  year  or  the  year  after.  We 
also  know  that  the  longer  the  war  continues  the  greater 
will  be  the  changes  and  the  more  the  necessity  for  thor¬ 
ough  preparedness  for  the  resumption  of  peace  activ¬ 
ities. 


Someone  must  have  the  foresight  and  vision  to  get 
ready  for  the  rapid  shift  which  will  take  place  when 
peace  is  declared.  There  is  no  way  of  evading  the 
changes.  Shall  we  have  any  plans  ready,  or  shall  we 
simply  leave  matters  to  “muddle  along”  and  take  the 
consequences  in  internal  upheaval  and  prolonged  suf¬ 
fering? 

If  plans  are  to  be  made,  shall  the  task  be  left  to  the 
commercial  interests,  to  the  bankers,  to  the  lawyers 
or  to  the  politicians?  Does  the  engineer  intend  simply 
to  keep  hands  off  and  as  a  pa.ssive  spectator  or  disin¬ 
terested  citizen  let  matters  take  their  own  course?  Or 
will  he  use  his  training  and  experience  to  conduct  re¬ 
searches  into  the  present  conditions  and  rapidly  to  pre¬ 
pare  plans  consistent  with  his  broad  knowledge  of  ex¬ 
isting  conditions?  These  are  momentous  questions 
and  should  be  seriously  considered  by  each  engineer 
and  especially  by  the  engineering  societies. 

It  may  be  urged  that  consideration  of  after-the-war 
problems  is  premature,  but  our  allies  are  not  of  this 
opinion.  They  have  already  begun  careful  study  into 
the  conditions  which  may  prevail.  Great  Britain  has 
a  highly  developed  Ministry  of  Reconstruction,  with 
many  engineering  committees  or  branches.  Canada  and 
other  parts  of  the  British  Empire  are  following  the  ex¬ 
ample  of  the.  mother  country.  France  also  is  making 
far-reaching  plans,  and  throughout  the  world  it  may 
he  said  that  every  advanced  country  except  the  United 
States  is  considering  the  matter  from  the  scientific  and 
practical  standpoint.  Already  bills  have  been  intro¬ 
duced  in  our  own  Congress,  but  the  great  body  of  engi¬ 
neers  has  not  yet  been  heard  from. 

It  may  be  urged  in  reply  that  reconstruction  is  not  the 
business  of  the  engineer.  A  little  consideration,  how¬ 
ever,  will  show  that  there  are  relatively  few  fundamen¬ 
tals  with  which  he  is  not  concerned.  Of  course,  much 
depends  upon  what  we  mean  by  the  engineer.  If  we 
limit  our  definition  simply  to  the  mechanician  or  to  the 
man  who  is  .studying  the  materials  of  construction,  then 
the  excuse  may  be  offered  that  his  range  of  duties  is 
somewhat  limited.  But  if  we  adopt  a  more  modem 
definition,  one  within  which  the  engineer  is  acting  more 
and  more,  then  it  appear.s  that  his  responsibilities  are 
large  indeed. 

Perhaps  the  best  definition  yet  offered  is  that  by  C.  C. 
Williams,  of  Kan.sas  University,  who  has  elaborated  upon 
Tredgbld’s  well-known  saying  as  follows:  “Engineering 
is  the  science,  art,  and  business  of  utilizing  the  forces 
and  materials  of  nature  and  the  abilities  of  men  to 
promote  the  welfare  and  prosperity  of  mankind.” 

If  this  definition  is  adopted  and  we  compare  it  with 
the  list  of  things  which  form  the  subjects  of  research 
and  study  in  any  reconstruction  project,  it  is  surpris¬ 
ing  to  note  how  many  of  these  fundamentals  fall  within 
the  domain  of  the  engineer.  Primarily,  under  our  new 
conception  of  things,  the  engineer  is  concerned  with  the 
greatest  of  all  the  forces  used  in  engineering,  that  of 
man  himself.  Labor,  which  has  before  been  considered 
merely  as  incidental,  now  occupies  the  front  place  in 
all  engineering  plans.  Fully  one-half,  if  not  more,  of 
the  expenditures  in  engineering  go  directly  for  labor, 
and  the  efikiency  and  economy  of  all  engineering  oper¬ 
ations  are  dependent  directly  upon  the  wise  direction 
and  control  of  the  labor  factors. 


730 


ENGINEERING  NEWS-RECORD 


Voi  ^1,  No. 


16 


It  thus  appears  that  the  first  and  foremost  consider¬ 
ation  in  the  modern  engineer’s  mind  is  that  of  labor 
questions,  and  while  any  solution  of  these  must  be  par¬ 
tial  and  temporary,  yet  even  this  cannot  be  workable 
unless  the  engineer  has  a  large  hand  in  it. 

Next  in  importance  is  research  and  investigation 
into  natural  resources  and  laws.  This  is  particularly 
the  work  of  the  scientific  man  and  engineer,  and  with¬ 
out  his  intelligent  direction  little  progress  can  be  made. 
The  great  war  has  awakened  American  engineers  to  the 
fact  that  in  their  somewhat  complacent  attitude  of 
mind  they  had  permitted  European  nations,  e.specially 
Germany,  to  outstrip  them  by  far,  with  the  result  that 
when  the  war  came  suddenly  upon  us  we  were  compelled 
to  lose  time,  and  directly  or  indirectly  sacrifice  thou- 
.sands  of  lives  and  millions  of  dollars  in  accumulated 
wealth,  because  of  our  short-sighted  policy  with  refer¬ 
ence  to  scientific  research  along  engineering  lines. 

The  whole  subject  of  raw  materials  is  also  one  which 
can  be  attacked  successfully  only  by  the  engineer,  in¬ 
cluding  among  these  materials  not  only  iron,  copper, 
clay,  petroleums  and  other  substances  from  the  earth, 
but  also  the  fuels  and  other  sources  of  power,  such  as 
the  flowing  waters. 

The  engineer’s  problems  also  include  those  pertain¬ 
ing  to  tran.sportation,  not  merely  the  building  and  op¬ 
erating  of  railroads,  waterways  and  highways,  and  the 
cars  or  vessels  moving  on  these,  but  also  the  navigation 
of  the  air  and  all  of  the  matters  which  lead  up  to  suc¬ 
cessful  performance. 

Next  in  importance  come  the  means  of  communica¬ 
tion — the  telephone,  the  telegraph,  the  wireless — and 
closely  connected  with  these  are  the  rapidly  increasing 
number  of  public  utilities,  founded  primarily  on  engi¬ 
neering  plans  and  methods.  It  has  been  the  fashion 
to  leave  the  larger  control  of  these  to  business  men  and 
lawyers,  but  the  time  is  arriving  when  the  engineer  is 
iq)preciated  as  the  chief  factor  in  their  success. 

Into  agriculture  also  the  engineer  has  entered,  and 
with  the  increasing  demand  for  food,  his  skill  is  being 
more  and  more  called  upon,  not  only,  in  developing  ag¬ 
ricultural  machinery,  but  in  building  irrigation  and 
drainage  systems,  in  clearing  lands  and  in  directing 
operations  in  a  large  way.  In  housing  problems  the 
engineer,  as  well  as  the  architect,  must  direct  affairs. 
Even  in  education  and  the  diffusion  of  intelligence  the 
operations  are  becoming  more  and  more  closely  con¬ 
nected  with  the  principles  of  engineering. 

In  all  of  these  matters,  which '  pertain  to- the  con¬ 
servation -.and-  use  of  the' resources 'of  .  the, ..country, 
both  material  and  human,  /  and  the  development  of 
ideals,  the  engineer  should  be  the  leader.  Although 
his  profession  may  not  include  the  direct  control  of  cap¬ 
ital  and  credit,  of  foreign  and  domestic  trade,  of  agri¬ 
cultural  distribution,  and  of  many  purely  business  ques¬ 
tions,  yet  he  is,  or  should  be,  such  a  factor  in  the  fun¬ 
damentals  of  these  that  his  knowledge  and  skill  cannot 
.safely  be  neglected. 

Assuming  that  the  above  statements  of  the  range 
of  the  engineer’s  activities  are  approximately  correct, 
then  comes  the  question  as  to  what  he  and  his  organ¬ 
izations  should  do  in  the  present  crisis  of  world  affairs. 
The  reply  seems  obvious  that  of  all  mankind  he  should 
be  most  active  in  these  world  problems.  Every  engi¬ 


neering  society  should  have  its  committee  on  recon 
struction,  charged  with  the  duty  of  arran^ring  f„r 
effective  presentation  of  one  or  another  of  il.c.-e  great 
subjects — employment  of  labor,  research,  stuUv  of  raw 
materials,  of  fuels,  power,  transportation,  public  utilities 
and  other  matters,  all  of  which  are  undergoing  radical 
changes.  The  trend  of  these  should  be  studied  and 
the  influence  of  the  engineer  as  an  individual  .should  be 
wisely  used. 

The  engineering  society  under  this  conception  has 
a  great  duty  and  responsibility  to  its  members  and 
through  them  to  the  public.  The  standing  of  the  engi¬ 
neering  profession  in  the  near  future  must  be  deter¬ 
mined  largely  by  the  wisdom  of  the  action  taken  now 
in  approaeWng  these  great  problems  of  reconstruction. 

Engineer. 


Is  the  Old  Academic  Educational 
Program  Passing? 

Sir— A  personal  letter  from  a  Middle  West  professor 
of  engineering  indicates  that  the  academic  educational 
shell  of  past  days  spoken  of  by  Prof.  Frederic  Bass  in 
Engineering  News-Record  of  Sept.  26,  p.  582,  is  crack¬ 
ing.  The  letter  indicates  that  the  teachers  in  the  Mid¬ 
dle  West  school  only  needed  the  magical  touch  of  neces¬ 
sity  and  practicability  to  start  them  on  the  way  toward 
new  methods.  The  letter  follows: 

“The  new  Government  orders  in  regard  to  technical 
and  college  education  have  come,  and  I  have  been  ap¬ 
pointed  chairman  of  the  committee  to  devise  a  new 
curriculum  to  meet  the  new  conditions.  There  will  be 
a  grand  rush  by  all  the  colleges  to  get  competent  in- 
.structors  and  there  will  be  mighty  few  to  get. 

“The  head  of  the  department  of  mathematics  has  been 
working  out  an  entirely  new  method  of  teaching  that 
subject.  He  is  going  to  present  the  concrete  side,  rather 
than  the  abstract.  Physics,  including  statics  and  dy¬ 
namics,  simple  phenomena  of  heat  and  electricity,  will 
be  presented  immediately  to  the  freshmen  with  everyday 
illustrations;  the  students  will  absorb  mathematical 
processes  before  they  realize  what  is  happening.  Mathe¬ 
matics  will  be  regarded  as  the  means  of  interpretation. 
Mechanics  will  be  finished  by  the  end  of  the  second  year 
and  a  vast  amount  of  time  will  be  saved,  leaving  the 
fourth  year  for  special  courses  in  economics,  political 
science  and  similar  work  designed  to  broaden  the  stu¬ 
dent’s  mind. 

“Of  course  we  will  not  do  much  more  than  begin  until 
the  war  is  over,  but  it  is  encouraging  to  be  able  to 
make  a  beginning.  The  shell  is  cracked  off  many  minds 
here;  it  is  going  to  be  a  fairly  clean  sweep  and  we  can 
confidently  look  forward  to  a  new  kind  of  teaching  after 
this. 

“Studying  under  the  S.  A.  T.  C.  arrangement  will  all 
be  under  supervision.  Students  will  have  no  time  to 
loaf,  except  on  Saturday  afternoon.  I  do  not  think 
college  professors  will,  either.  I  presume  there  will  be 
inspectors  of  the  work  being  done. 

“All  of  this  will  leave  an  impression  on  future  tech¬ 
nical  education,  and  the  graduates  of  engineering  col¬ 
leges  hereafter  will  be  batter  prepared  to  meet  the  world 
than  they  ever  have  been  before.  It  is  a  plea.sing  pros- 
*»  Inter  Nos. 


Hints  for  the  Contractor 


details  which  save  time  and  labor  on  construction  work 


were  engaged  in  tamping.  It  was  found  that  the  hand 
tamping  accomplished  very  little  in  the  way  of  com¬ 
pacting  the  concrete  where  the  layers  were  more  than 
3  in.  in  thickness,  and  in  no  case  could  the  concrete 
be  compacted  uniformly.  When  a  pneumatic  tamper 
was  adapted  to  the  work,  however,  it  was  possible  for 
four  men  to  tamp  effectively  a  day’s  run  of  300  cu.yd. 

or  more  of  concrete.  The 
pneumatic  tamper  could  not 
be  applied  directly  on  the 
concrete  itself  without 
burying  the  tamping  head, 
but  by  tamping  the  plums 
it  was  found  possible  to 
compact  the  concrete  for 
a  depth  of  2  ft.  in  all  direc¬ 
tions  under  the  plum.  The 
principal  problem  connected 
with  adapting  the  jack- 
hamer  used  to  the  work 
of  tamping  the  plums  was 
to  find  a  suitable  tamper  head.  The  first  attempts 
were  with  a  hemispherical  piece  of  steel  about  5  in.  in 
and  temple,  which  took  a  dozen  stitches  to  close.  Since  diameter  and  i  in.  thick,  whose  concave  side  was  riveted 
these  occurrences  there  has  been  in  our  work  a  rigid  rule  or  welded  to  an  18-in.  shank  of  t-in.  hexagonal  drill 
that  every  job  blacksmith,  as  he  puts  an  edge  on  a  cold 


Oalmost  as  dangerous  as  shrapnel  shells.  Conversing 
recently  with  an  engineer  employed  by  one  of  the  large 
contracting  firms  of  the  United  States,  he  picked  up  a 
pill  box  which  was  standing 
on  the  desk,  and  lifted  from 
it  three  jagged  little  frag¬ 
ments  of  steel.  “Each  of 
these  steel  pellets,”  said  he, 

“was  once  a  part  of  a 
broomed  head  of  a  bull 
point.  That  piece  one  day, 
under  the  blow  of  a  sledge, 
flew  off  and,  striking  a  man 
in  the  abdomen,  pierced  his 
intestines.  The  man  died. 


Other  Articles  of  Interest  to  Contractors 
In  This  Issue: 

Great  Submarine  Cha^'er  I'actory  Produces. 
“Eagles”  by  Indoor  Shipbuilding  System 

Page  698 

Discusses  Prevention  of  Cracks  in  Hard 
Pavements  Page  702 

Concrete  Barges  Built  True  to  Design  Di¬ 
mensions  Page  704 

Purdue  Trains  Concrete  Foremen  for  Array 
Service  Page  712 


HANI>  TAMPING  COSTS  CUT  IN  HALF  BY  JACKHAMERR 
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crystallize  and  break  off  just  where  it  enters  the  jack- 
hamer.  But  with  such  heavy  service  long  life  for  the 
steel  was  not  expected,  and  the  economies  over  the  hand 
method  much  more  than  offset  the  maintenance  costs. 

The  work  was  carried  out  by  the  California-Oregon 
Power  Co.  forces,  P.  O.  Crawford  being  resident  super¬ 
intendent  in  charge  of  construction  and  in.stallation. 


Split  Hose  Protects  Erection  Men  on 
Elevated  from  Trolley  Wires 

Hoisting  steel  for  an  elevated  structure  on  a  street 
occupied  by  trolley  tracks  and  overhead  wires  has 
its  dangers,  as  may  be  appreciated  from  the  photo¬ 
graph,  which  shows  one  of  McClintic-Marshall’s  crews 
vsetting  center  columns  for  the  Frankford  elevated  rail- 
*-oad  in  Philadelphia.  These  heavy  bents  were  raised 


Vol.  M.  Xo.  lo 


guarded  by  lengths  of  nonconducting  tubing,  iit  so 
to  be  easily  slipped  on  and  moved  along  as  the  traveler 
progressed.  The  tubing  can  be  readily  seen  in  the 
photograph. 

The  street  cars  did  not  have  to  lower  their  trollev 
poles,  but  had  to  get  up  headway  and  drift  the  whole 
length  of  the  insulation  of  the  wire. 


Boom  on  Traveling  Tower  Mixing  Plant 
Handles  Forms 

HEN  not  supporting  chutes,  the  tower  boom  on 
the  traveling  mixer  plant  for  the  St.  Paul.  .Minn . 
new  high-service  reservoir  gave  excellent  service  in 
handling  forms.  The  view  shows  the  mixer  plant  shift¬ 
ing  the  steel  form  carriage  employed  on  the  buttressed 


PROTEX~nON  .VGAINST  HEAVY  CURRENT  BY  SPLIT  HOSE 

all  in  one  piece,  lowered  till  the  base  was  below*  the  car 
tracks,  turned  at  right  angles — bringing  the  base  under¬ 
neath  the  rails  on  either  side — and  lowered  to  place. 
During  these  ojterations  the  trolley  wires  were 


WALL  FORM  CARRIAGE  HANDLED  BY  TOWER  BOOM  ON 
TRAVELI.NG  MIXER  PLANT 

outside  walls  of  the  reservoir.  The  legs  of  this  car¬ 
riage  straddled  the  wall  and  supported  the  various 
forms  while  a  section  was  being  concreted.  Ordinarily 
the  boom  was  occupied  in  supporting  the  swinging  chute 
by  which  the  concrete  was  delivered  to  the  forms.  Its 
handling  of  forms  and  its  occasional  use  for  hoisting 
were  incidental.  The  contractors  for  the  reservoir  were 
the  George  J.  Grant  Construction  Company,  St.  Paul, 
Minn. 


Separating  Concrete  Aggregate  Into  Four  Sizes 
Concrete  aggregate  for  use  in  the  Lower  Otay  dam. 
now  being  rebuilt  for  the  San  Diego  water-supply  sys¬ 
tem,  is  being  separated  into  four  sizes,  21,  11,  i  and 
1  in.  This  is  being  done  so  that  the  ideal  proportion¬ 
ing,  determined  by  careful  tests,  may  be  secured.  The 
sizing  is  obtained  without  increase  in  cost,  trials  having 
shown  that  with  a  crusher  properly  set  and  the  proper 
length  of  each  mesh  in  the  screen,  the  run  of  crusher 
gives  the  proper  amount  of  each  size.  In  other  words, 
there  is  no  wastage  of  material.  The  bins  are  on  the 
side  of  the  canon,  and  the  four  chutes,  one  from  each 
bin,  are  so  located  that  they  are  manipulated  by  one 
man.  Construction  work  is  being  carried  on  under  the 
direction  of  H.  N.  Savage,  consulting  engineer  for  the 
city  of  San  Diego. 


News  of  the  Week 


New  York,  October  17, 1915 


Educators  Organizing  To  Support 
Engineering  Research  Bill 

A  national  committee  of  educators  is 
beinjj  orpranized  to  support  the  Smith* 
Howard  bill,  now  in  Conjrress,  for  the 
establishment,  in  connection  with  state- 
supported  universities  or  engineering 
schools,  of  engineering  experiment  sta¬ 
tions  for  the  promotion  of  engineering 
and  industrial  research.  More  than  35 
educators,  representing  as  many  insti¬ 
tutions,  have  already  become  members. 
A  meeting  will  be  held  Nov.  12  in 
Washington  for  the  selection  of  a  chair¬ 
man. 

P.  V.  Stephens,  consulting  engineer, 
\ew'  York  City,  is  the  author  of  the 
bill.  The  bill  has  had  one  hearing  be¬ 
fore  the  committee  on  education  of  the 
House  of  Representatives.  A  second 
hearing  is  expected  to  be  called  before 
Nov.  1. 


Canadian  Contractors  and  Build¬ 
ing  Trades  To  Organize 

As  the  result  of  a  conference  at  Ot¬ 
tawa,  Ont.,  in  which  prominent  build¬ 
ers  and  contractors  of  Montreal,  To¬ 
ronto,  Ottawa  and  London  participated, 
it  was  decided  to  hold  a  convention  in 
Ottawa  Oct.  22-24,  for  the  purpose  of 
organizing  all  builders,  contractors  and 
building  supply  men  in  Canada  from 
coast  to  coast,  into  what  would  be 
known  as  “The  Canadian  Association 
of  Building  Industries.”  It  is  under¬ 
stood  that  this  move  of  the  building 
interests  in  Canada  to  organize  is  the 
direct  result  of  the  changed  status  of 
the  building  industry,  due  to  war  con¬ 
ditions. 

It  is  noted  that  this  movement  is  en¬ 
tirely  independent  of  any  similar  move¬ 
ment  in  the  United  States,  and  that  it 
has  spontaneously  grown  out  of  the 
pressure  of  abnormal  conditions. 


Street  Flushing  More  Important 
Than  Garbage  Collection 

Street  flushing  as  an  aid  to  putting 
down  influenza  in  Philadelphia  has 
been  urged  by  physicians  and  others 
in  that  city.  Requested  to  address 
street  cleaning  contractors.  Dr.  William 
Pepper,  of  the  faculty  of  the  University 
of  Pennsylvania,  said  in  part: 

“Elimination  of  street  dirt  and  dust 
is  imperative,  and  the  only  way  it  can 
be  done  is  by  washing  the  germ-laden 
dust  away.  The  more  streets  that  are 
flushed,  therefore,  and  the  oftener  it  is 
done,  the  better  conditions  will  become. 
Personally,  I  regard  the  flushing  of  the 
streets  as  of  far  more  importance  than 
the  collection  of  garbage,  for  while  I 
cannot  see  any  great  disease  menace  in 
garbage,  though,  of  course,  it  is  of¬ 
fensive,  there  is  a  very  distinct  menace 


in  the  dust  that  now  blows  around  our 
streets  with  every  wind. 

“I  haven’t  the  least  doubt  that  dust 
was  the  original  disseminator  of  epi¬ 
demic  influenza  in  the  camps  and  that 
it  started  in  crowded  barracks  through 
the  inhaling  of  dust  carrying  the  con¬ 
tagious  bacteria.” 


Make  Nominations  for  Officers  of 
American  Society 

The  nominating  committee  of  the 
American  Society  of  Civil  Engineers 
has  presented  its  report  to  the  Board 
of  Direction,  naming  the  following 
candidates  for  offices  to  be  filled  at 
the  annual  election  Jan.  15,  1919:  For 
president,  Fayette  Samuel  Curtis,  Bos¬ 
ton;  for  vice-presidents,  to  serve  two 
years,  Herbert  Samuel  Crocker,  Den¬ 
ver,  and  Leonard  Metcalf,  Boston;  for 
treasurer,  to  serve  one  year,  Arthur 
Smith  Tuttle,  New  York  City;  for  di¬ 
rectors,  to  serve  three  years,  George 
Hallett  Clark,  New  York  City;  Jacob 
Stinman  Langthorn,  New  York  City; 
Charles  Clement  Elwell,  New  Haven, 
Conn.;  Willard  Beahan,  Cleveland; 
John  Watson  Alvord,  Chicago,  and 
Carl  Ewald  Grunsky,  San  Francisco. 


Public  Health  Meeting  Postponed 

The  annual  meeting  of  the  American 
Public  Health  Association  scheduled 
for  Chicago,  Oct.  14-17,  has  been  post¬ 
poned  to  open  in  Chicago  Dec.  9,  ac¬ 
cording  to  notification  received  from  an 
officer  of  the  association  by  Engineer¬ 
ing  News-Record  after  the  issue  of  Oct. 
10  had  gone  to  press.  This  action  was 
taken  on  account  of  the  epidemic  of 
Spanish  influenza. 


American  Shipyards  Make  New 
Record  in  September 

September  shipbuilding  figures  show 
that  the  United  States  broke  another 
world’s  record,  having  previously  es¬ 
tablished  a  record  in  August.  The 
completed  tonnages  are  369,330  dead¬ 
weight  tons  for  September,  against 
339,313  tons  in  August.  Deducting  one 
steel  ship  delivered  by  Japan  with  a 
tonnage  of  6695,  the  net  United  States 
tonnage  is  362,635  tons.  Forty-five 
steel  ships  and  29  wooden  ships  are  in¬ 
cluded.  During  September  the  deliv¬ 
eries  from  British  shipyards  were 
231,635  dead-weight  tons,  so  that  Amer¬ 
ican  shipbuilding  exceeded  that  of 
Great  Britain^b^^^^^h^  50  per  cent. 

All-American  Canal  Project 
Has  Setback 

The  all-American  canal  project,  un¬ 
der  which  the  Imperial  Irrigation  Dis¬ 
trict  would  build  a  canal  wholly  on 
American  soil  to  connect  with  the  La- 
(Cdncluded  on  p.  7Si) 


Another  St.  Lawrence  River 
Power  Addition 

Canadian  Government  .\lso  Protests 
South  Sault  Weir  Award  of 
Joint  Commission 

Following  the  permission  to  con¬ 
struct  a  weir  across  the  South  Sault 
channel  of  the  St.  Lawrence,  the  Inter¬ 
national  Joint  Waterways  Commission 
has  been  hearing  the  application  of  the 
New  York  &  Ontario  Power  Co.  for 
the  right  to  develop  additional  power^by 
the  construction  of  a  dam  across  the 
Little  River  on  the  South  branch  of 
the  St.  Lawrence  at  Ogden  Island. 
The  company  has  now  the  right  to  de¬ 
velop  100,000  hp.  and  seeks  to  increase 
the  flow  of  water  through  the  power 
canal  by  30,000  cu.ft.  per  sec.,  enabling 
the  development  of  approximately  30,- 
000  hp.  additional. 

The  Canadian  Government  is  oppos¬ 
ing  the  company’s  application  on  the 
ground  that  (1)  it  will  interfere  with 
the  full  and  economic  development  of 
the  St.  Lawrence  system  as  regards 
navigation  and  power  potentialities; 
(2)  it  will  interfere  with  the  complete 
regulation  by  a  dam  at  Canada  Island 
of  the  level  and  outflow  of  Lake  Onta¬ 
rio;  (3)  the  future  development  of  the 
river  will  necessitate  the  acquisition  of 
any  rights  the  applicant  may  have  in 
the  river,  and  it  is  inadvisable  to 
create  more;  (4)  the  St.  Lawrence 
River  has  enormous  potentialities,  that 
should  be  developed  in  the  most  efficient 
and  economical  manner  for  future  gen¬ 
erations. 

The  Canadian  Government  has  also 
made  a  formal  diplomatic  protest  to 
the  United  States  against  the  judg¬ 
ment  of  the  International  Joint  Water¬ 
ways  Commission  granting  to  the  St. 
Lawrence  Power^  Co.  authority  to  dam 
the  South  Channel  of  the  St.  Lawrence 
Ri’^er.  An  order-in-council  has  been 
passed  outlining  the  contention  of  the 
Government  that  the  commission  has 
no  power  to  authorize  works  in  con¬ 
travention  of  the  Ashburton  treaty 
and  the  treaty  of  1909,  which  guaran¬ 
tee  against  interference  with  naviga¬ 
tion  in  the  boundary  waters.  The 
Canadian  Government  considers  that  if 
the  dam  that  has  been  authorized  were 
really  needed  to  increase  the  war  out¬ 
put  of  the  Aluminum  Co.  of  America, 
the  two  governments  should  have  built 
it  jointly,  and  the  Dominion  Govern¬ 
ment  would  have  had  no  objection  to  a 
lease  of  the  privilege  of  using  the  power 
thus  temporarily  developed.  There  are 
fears  that  the  dam  once  constructed 
will  be  removed  with  great  difficulty,  if 
at  all,  and  will  interfere  with  the  broad 
scheme  of  rational  development  of  the 
St.  Lawrence  as  proposed. 
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All-American  Canal  Has  Setback 

(Concluded  from  p.  73 S) 
guna  dam  of  the  Yuma  project,  has 
received  a  setback.  The  district  men¬ 
tioned  signed  a  contract  between  itself 
and  the  Government  authorizing  the 
connection,  but  forwarded  the  contract 
to  Washington  with  a  protest  that  it 
was  virtually  acting  under  coercion. 
The  district  asserts  that  the  contract 
would  cause  it  to  yield  its  priority 
water  rights  in  the  Colorado  River  to 
the  beneficiaries  of  the  Yuma  project 
of  thk.  United  States  Reclamation 
Service,  and  that  the  contract  would 
also  cause  surrender  of  certain  water¬ 
power  rights.  Secretary  of  the  Interior 
Lane  has  returned  the  contract  to  the 
district  unsigned,  rather  than  give  rise 
to  any  question  of  coercion.  The  La¬ 
guna  dam  connection  would  make  pos¬ 
sible  the  abandonment  of  the  Hanlon 
heading,  and  thus  obviate  various  dif¬ 
ficulties  and  dangers. 


Court  Confirms  Commission-Man¬ 
ager  Government  for  Roanoke 

The  commission-manager  form  of 
government  for  Roanoke,  Va.,  of  five 
commissioners  and  a  city  manager,  has 
been  confirmed  by  the  State  supreme 
court  of  appeals,  which  upholds  the 
validity  of  the  election  affecting  the 
form  of  city  government,  thereby  re¬ 
placing  the  bicameral  aldermanic  form 
of  government  which  previously  had 
been  officially  in  effect. 

William  P.  Hunter,  of  Doswell,  Va., 
formerly  resident  engineer  for  the 
Chesapeake  R.R.,  has  been  selected  as 
city  manager. 


Jersey  City  Water-Supply  Suit 
Passed  to  Highest  Court 
The  application  for  a  retrial  of  the  suit 
in  which  it  was  decided  that  chlorin- 
'  ation  of  the  water-supply  of  Jersey 
City  fulfilled  the  contract  requirements 
for  purity  has  been  dismissed  without 
prejudice  by  the  vice-chancellor  in  or¬ 
der  that  it  may  go  directly  to  the  Court 
of  Errors  and  Appeals.  The  basis  for 
the  application  was  the  alleged  develop¬ 
ment  by  experience  of  new  evidence 
showing  that  chlorination  alone  does 
not  afford  the  full  safeguard  against 
typhoid  that  was  claimed  for  it  by  ex¬ 
pert  witnesses  when  the  use  of  the 
process  on  a  large  scale  was  new. 


Atlantic  Coast  Delivers  First 
Sted  Contract  Ship 

Delivery  of  the  9650-ton  cargo  steam¬ 
ship  “Liberty”  to  the  Shipping  Board 
on  Oct.  5  signalized  the  completion  of 
the  first  Fleet  Corporation  contract 
steel  ship  built  by  any  Atlantic  Coast 
yard,  and  also  the  completion  of  the 
first  fabricated  ship.  The  keel  of  the 
vessel  was  laid  Nov.  15,  1917. 

The  “Liberty”  is  410  ft.  long,  and 
has  a  beam  of  65  ft.  and  a  molded  depth 
of  34  ft  11  in.  The  power  equipment 
includes  three  Scotch  boilers  and  geared 
turbines  of  2500  hp.  The  contract 
speed  is  11  knots,  but  speed  of  12.8 
laots  was  made  on  the  trial  trip. 


Municipal  League  Will  Discuss 
Reconstruction  Problems 

The  National  Municipal  League  will 
meet  in  conference  at  Rochester,  N.  Y., 
Nov.  20-22,  to  discuss  American  recon¬ 
struction  problems.  The  Chamber  of 
Commerce  and  the  Bureau  of  Municipal 
Research  of  Rochester  will  be  the  hosts. 
The  conference  will  open  with  addresse.'^ 
by  representatives  of  Great  Britain. 
France  and  Belgium,  describing  in  turn 
what  those  countries  are  doing  in  the 
way  of  solving  reconstruction  problems. 

The  speakers  who  will  treat  of  con¬ 
struction  efforts  among  our  allies  are 
Professor  Van  den  Ven,  formerly  of 
Louvain  University,  for  Belgium; 
Thomas  Adams  of  Ottawa  and  London 
for  Great  Britain,  and  Lieut.  Maurice 
Boyer  for  France. 

Notes  From  the  Field 
Observations  of  an  Itinerant 
Engineer 

He  told  me  I  could  not  leave  San 
Diego  until  I  had  visited  the  Sweet¬ 
water  dam  and  the  work  at  the  Lower 
Otay  site.  I  went.  But  I  saw  more 
than  the  dams.  I  saw  a  man’s  man  at 
work.  I  saw  an  organization  in  the 
forming  that  will  render  a  strong  ac¬ 
count  of  itself. 

The  man  began  to  show  after  we 
struck  camp  at  Lower  Otay  the  first 
night.  Holmes  was  on  the  wire.  He 
wanted  a  place  as  blacksmith  on  a  job 
that  he  could  stick  to  till  it  was  fin¬ 
ished — and  this  in  a  country  where 
roving  is  the  popular  pastime.  Surely, 
Holmes  was  wanted,  was  the  reply,  and 
for  the  right  man  there  would  be  a 
bungalow  for  himself,  the  wife  and 
children.  “The  more  children,  the  bet¬ 
ter,”  the  chief  added,  as  he  closed  the 
deal  hiring  the  best  drill  sharpener  in 
the  county.  And  so  Holmes  followed 
the  leader  to  a  new  job. 

After  the  “boys”  had  gone  to  their 
respective  shacks,  there  was  a  word 
from  the  chief  about  each.  Paddock, 
a  born  leader,  he  had  watched  care¬ 
fully  for  some  ten  years,  and  it  was  he 
who  would  have  charge  of  the  masonry. 
Gates,  under  observation  for  as  many 
years  on  different  jobs,  would  see  to 
the  tunnel  and  the  outlet  tower,  while 
Stebbins,  who  had  worked  for  him  as 
far  back  as  12  years  ago,  had  been 
commandeered  (that’s  exactly  what  was 
done)  to  save  the  situation — to  get 
30,000  yards  of  sand  out  of  the  reser¬ 
voir  bed  before  the  rains,  and  bring  in 
the  cement  before  the  roads  softened. 
Willcomb,  tried  out  under  severe  tests 
on  other  jobs,  would  handle  designs. 
“A  picked  crew,”  he  remarked,  though 
even  the  poorest  observer  would  have  so 
read  the  competent  group  that  a  few 
minutes  before  had  in  brief  sentences 
made  clear  the  big  points  in  the  day’s 
business. 

The  next  morning  I  joined  the  chief 
at  the  north  abutment  and  climbed  the 
canyon  with  him.  “More  good  news,” 
he  beamed.  “Cody,  one  of  the  best 
eteam  shovel  men  I  know,  wants  to 
come.  We  surely  need  him  to  get  out 
that  sand.” 


Vol.  81,  No.  16 

At  the  camp  we  saw  the  showers  the 
excellent  toilet  facilities,  the  r.  .reation 
hall,  and  chatted  a  moment  wiiu  Wood¬ 
man,  a  cook  (the  men  assureil  me)  who 
“can’t  be  beat”  “Nothing  too  Kwd  for 
men  who  will  give  good  service.”  com¬ 
mented  my  host  as  I  complimented  his 
thoughtful  care  for  his  workers. 

That  morning,  as  we  drove  over  the 
Sweetwater  dam,  I  overheard  his  phil¬ 
osophy,  crystallized  in  answering  one 
of  his  men  regarding  an  applicant^  “We 
owe  the  same  loyalty  to  a  man  as  we 
expect  him  to  give  loyalty  to  the  job  ” 

And  that’s  why  some  of  the  main¬ 
stays  of  his  crew  at  Lower  Otay  have 
followed  him  half  across  the  country 
That’s  why  mechanics  and  even  labor 
ers  who  have  been  on  his  jobs  befort 
are  giving  up  other  places  to  work  un¬ 
der  H.  N.  Savage. 

*  «  *  1)1  *  * 

When  Sir  William  Willcocks  visited 
the  Roosevelt  dam  he  asked  for  a  room 
facing  and  nearest  the  structure,  that 
it  might  be  first  to  greet  his  sight  in 
the  morning  and  be  near  him  during 
the  night.  And  when  he  inspected  the 
structure  he  patted  it  caressingly,  ss 
if  it  might  have  been  a  thing  alive. 
And  those  who  saw  attributed  it  to  hu>. 
warm  Eastern  nature,  to  the  intluence 
on  him  of  the  mystical  atmosphere  in 
which  he  had  so  long  I’ved. 

I  was  reminded  of  Sir  William’s  feel¬ 
ing,  at  Sweetwater.  I  have  had  some 
hundreds  of  men  show  me  over  iheir 
work  in  the  past  dozen  years,  but  never 
in  the  way  H.  N.  Savage  showed  me 
over  the  Sweetwater  dam.  He  had  first 
been  connected  with  the  structure  in 
the  early  nineties. 

We  climbed  everywhere  that  the 
structure  was  accessible — over  both 
abutments,  into  the  inspection  gallery, 
over  the  south  spillways  and  then  into 
the  giant  6  x  12-ft.  siphonic  spillways, 
which  are  sure  to  stand  for  many  a 
day  as  record  hydraulic  structures.  At 
every  step  was  detailed  explanation  of 
what  was  done  and  why.  Throughout 
was  a  pride  in  the  work  that  was  not 
expressed  in  words,  nor  even  in  ef¬ 
fusiveness  of  technical  description. 
One  felt  the  enthusiasm  and  the  pride 
of  the  creator;  words  were  unneces¬ 
sary. 

Curiously  that  attitude  was  re 
versed  when  we  came  to  the  south  dike, 
an  earth  embankment  some  45  ft.  in 
height,  concrete-faced.  “This,”  said  he. 
“is  one  of  the  most  eminently  satisfac 
tory  jobs  I  have  ever  done.  It  is  sim¬ 
ple,  and  the  average  man  would  likely 
pass  it  by.  But  at  low  cost  it  com¬ 
pletely  fills  the  purpose  for  which  it 
is  intended.  It  has  won  the  confidence 
even  of  the  farmers  who  lost  a  lot  of 
money  through  the  failure  of  this  dike’s 
predecessor.” 

“At  low  cost  it  completely  fills 
purpose  for  which  it  is  intended”— 
there  spoke  the  master  workman.  Pride 
unconcealed  in  the  small  job  that 
showed  forth  his  ideal  of  an  engineer¬ 
ing  structure. 

And  as  we  left  it,  he  remarked,  sim¬ 
ply,  “The  big  structures  speak  for 
themselves.”  E.  J.  M. 


'Army  will  dig  Hun’s  grave — but  we  must  furnish  the  spade." — Billy  Sunday 


ways  during  the  period  of  the  war,  the  been  appointed  chairman  of  the  valu- 
speaker  strongly  opposed  Government  ation  committee.  Mr.  Crumpton  was 
ownership  and  operation  as  a  perma-  made  assistant  valuation  engineer  in 
nent  policy  in  this  country.  Phases  of  1916.  He  has  been  with  the  Grand 
the  contract  between  the  railways  and  Trunk  since  1889. 
the  Government  were  also  discussed. 

Lord  Shaughnessy,  presi- 
The  San  Francisco  Sections  of  the  dent  of  the  Canadian  Pacific  Ry.,  has 
American  Society  of  Civil  Engineers,  resigned,  but  will  remain  chairman  of 
the  American  Society  .A  Mechanical  the  board  of  directors.  E.  W.  Beatty, 
Engineers,  the  American  Irjstitut '  of  vice-president  and  general  counsel,  suc- 
The  let-  Mining  Engineers,  the  American  Insti  ceeds  him. 
tute  of  Electrical  Engineers  and  *h 
American  Chemical  Toc'ety  held  ..  joint 

. . .  . ^  _  meeting  Sept.  26  under  the  auspices  of 

making  applications  for  the  mechanical  engineers’  section.  The 
and  the  Capital  Issues  subject  of  the  meeting  was  “Fuel  Con- 

- u  eervation,”  the  program  including  11 

speakers.  This  was  the  first  meeting 

- -  of  the  Associated  Engineering  So- 

Curtail  Manufacture  of  Road-  cieties  of  San  Francisco,  and  was  at- 
Making  Machinery  tended  by  325  members. 

The  War  Industries  Board  an¬ 
nounced  that  beginning  Oct.  1  no  road-  The  Indiana  County  Commissioners 
making  machinery  should  be  manufac-  held  a  convention  in  Logansport,  Oct. 
tured  for  six  months.  Repair  parts  are  16-17.  Road  maintenance  rather  than 
expected,  as  are  also  machines  to  be  new  construction  was  emphasized  in 
used  on  various  kinds  of  public  works,  the  discussion.  A  paper  on  “Seal 
The  text  of  the  order  follows:  Coats  or  Surface-'Freated  Macadam” 

“Six  months  from  Oct.  1  no  road-  was  presented  by  H.  M.  Sharp,  former 
making  machinery  or  any  part  thereof  state  highway  engineer  of  Ohio, 
shall  be  manufactured  except:  (1)  Re¬ 
pair  parts;  (2)  for  work  on  railroads  The  Associated  Building  Contractors 
and  other  public  utilities;  (3)  for  roads  of  Indiana  is  the  name  adopted  by  the 
repaired  by  the  United  States  Govern-  organization  formed  at  a  recent  meet- 
ment,  the  several  states,  counties  and  ing  of  building  contractors  at  Fort 
municipalities;  (4)  for  new  construe-  Wayne,  Ind.,  at  which  the  following 
tion  by  the  United  States  Government,  officers  were  elected:  President,  C.  C. 
either  directly  or  indirectly.”  Pierson,  Indianapolis;  secretary-treas- 

-  urer,  A.  H.  Witte,  Fort  Wayne.  It  is 

$1000,000  More  for  Engineering  planned  to  hold  the  first  convention  of 
Research  ' 

Ambrose  Swasey,  of  Cleveland,  Ohio, 
has  just  given  Engineering  Foundation 
an  additional  $100,000  for  endowment 
of  engineering  research.  In  1916  he 
gave  $200,000  for  this  purpose,  so  that 
his  total  gifts  are  now  $300,000.  Mr. 

Swasey  is  a  past-president  of  the  Amer¬ 
ican  ^iety  of  Mechanical  Engineers. 

The  Engineers’  Club  of  Baltimore 
held  a  meeting  Oct.  3  which  was  ad¬ 
dressed  by  George  A.  Riker,  district 
engineer,  Portland  Cement  Association, 
on  “Concrete  Ships,  Their  Construction 
and  Performance.” 


Necessity,  Not  Cpnvenience,  Must 
Govern  in  Utility  Extensions 

“Only  absolute  necessity  must  be 
considered,  and  not  convenience.”  This, 
says  Bernard  M.  Baruch,  chairman  of 
the  War  Industries  Board,  in  a  letter 
to  C.  S.  Hamlin,  chairman  of  the  Capi¬ 
tal  Issues  Committee,  is  what  should 
^vern  in  the  matter  of  capital  expen¬ 
ditures  on  public  utilities — for  water 
and  gas  mains,  electrical  trunk  lines 
and  electric  railway  service, 
ter  is  the  outcome  of  a  request  by  Mr. 
Hamlin  for  a  general  rule  for  the 
jfuidance  of  utilities  and  utility  com¬ 
missions,  in  t..:' 
capital  issues,  j 
Committee  in  passing  upon  such  appli¬ 
cations.  _ 


H.  L.  C  U  N  L 1  F  F,  contractor,  Seat¬ 
tle,  has  closed  his  offices  to  become  dis¬ 
bursing  officer  for  the  United  States 
Housing  Corporation  at  Bremerton,  the 
Puget  Sound  naval  station.  Mr.  Cun- 
liff  will  reenter  the  building  contract¬ 
ing  field  when  the  Bremerton  housing 
project  is  completed. 


Cap T.  John  F.  Blain,  who  has 
been  in  charge  of  steel  ship  construc¬ 
tion  for  Emergency  Fleet  Corporation 
yards  in  the  State  of  Washington,  has 
been  appointed  district  manager,  with 
jurisdiction  over  both  wood  and  steel 
construction,  following  the  resignation 
of  William  Piggott,  formerly  in  charge 
of  wood  construction. 


John  L.  Hall,  consulting  engi¬ 
neer,  Seattle,  has  been  appointed  cor¬ 
poration  representative  for  the  United 
States  Housing  Corporation,  Bremer¬ 
ton  Navy  Yard  housing  project. 


W.  S.  Shaw,  Jr.,  has  been  ap¬ 
pointed  division  eng^ineer  of  the  Michi¬ 
gan  Central  R.R.,  in  charg^of  the  lines 
in  Canada,  with  office  at  v  A  Thomas, 
Ontario.  •<. 


The  Oregon  Society  of  Engineers 
was  addressed  Oct.  7,  by  E.  J.  Mehren, 
editor  of  Engineering  News-Record,  on 
“How  War  Making  at  Washington  Im¬ 
presses  an  Engineer.” 


Charles  S.  Churchill,  as¬ 
sistant  to  the  president  of  the  Norfolk 
&  Western  Ry.  under  private  control, 
has  been  made  vice-president  of  the 
corporation.  Mr.  Churchill  was  for¬ 
merly  chief  engineer,  and  has  been  in 
the  service  of  the  Norfolk  &  Western 
since  1888. 


Calendar 


Earl  Mauldin,  who  for  the 
past  few  years  has  been  constructing 
engineer  for  the  R.  J.  Reynolds  To¬ 
bacco  Co.,  Winston-Salem,  N.  C.,  has 
resigned  to  become  construction  engi¬ 
neer  at  Camp  Bragg,  the  work  for 
which  is  under  contract  by  J.  E.  Sirrine. 


Annual  Meetings 


CITY  MANAGERS’  ASSOCIATION; 
Harrison  Grey  Otis,  Auburn,  Maine, 
xecretary-treasurer ;  Nov.  6-8,  Rpa* 
noke,  Va. 

4MKRICAN  ASSOCIATION  OP  STATE 
HIOHWAy  OFFICIALS:  A.  Dennis 
W  illiami*.  Morgantown,  W.  Va.,  act¬ 
ing  secretary:  Dec.  2-6.  Chicago. 

AMERICAN  SOCIETY  OF  MECHAN¬ 
ICAL  E.NGLNEERS;  29  West  39th 
bt.,  New  York  City:  Dec.  3-6,  New 
1  ork. 

AMKRICAN  public  health  AS¬ 
SOCIATION:  136  Ma.ssachusetts 
Ave.,  Boston,  Dec.  9,  Chicago. 


Personal  Notes 


Capt.  Fred  E.  Hanson,  for¬ 
merly  in  the  valuation  department  of 
the  New  York,  New  Haven  &  Hartford 
R.R.,  now  of  the  Engineer  Officers’  Re¬ 
serve  Corps,  has  been  promoted  to 
major  and  is  now  stationed  at  Camp 
Forrest,  Georgia,  as  camp  adjutant. 


WaltBr  Goodbnough,  vice- 
president  of  the  American  Interna¬ 
tional  Shipbuilding  Corporation,  in 
charge  of  ship  construction  at  Hog 
Island,  has  resigned  to  reenter  the  or- 
The  Western  Society  <rf  Engineers  ganization  of  Stone  &  Webster.  Mr. 

was  addressed  Oct.  7  by  E.  T.  How-  Goodenough  is  succeeded  by  William  W. 

son.  who  spoke  on  “The  First  Nine  Locke,  formerly  his  assistant. 

Months  of  Government  Operation  of 

the  Railways,”  commenting  upon  the  Arthur  Crumpton,  assistant 

onanges  in  railroad  organization  and  valuation  engineer  of  the  Grand  Trunk  works  at  Nitro,  W.  Va.,  has  become  as- 

tne  results  of  operation.  While  advo-  Ry.,  has  been  made  valuation  engineer,  sistant  chief  engineer  to  the  commis- 

cating  Government  control  of  the  rail-  succeeding  William  McNab,  who  has  sioner  of  irrigation.  Department  of  the 
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Interior,  Canada,  with  headquarters  at 
Calfrary,  Alberta,  in  work  similar  to 
that  in  which  he  was  engaged  between 
1913  and  1916. 

C.  E.  H  A  V  G  0  OD,  manager  of  the 
railway  department  of  the  Manila  Elec¬ 
tric  R.R.  and  Light  Co.,  Manila,  P.  I., 
is  visiting  the  United  States  for  the 
purpose  of  consulting  with  the  man¬ 
agers  of  the  company,  the  J.  G.  White 
Management  Corporation,  New  York 
City.  Mr.  Haygood  expects  to  return 
to  the  Philippines  before  the  first  of 
the  year. 

Julius  L.  Meier,  Portland, 
Ore.,  has  been  appointed  regional  chair¬ 
man,  region  No.  10,  highway  transport 
committee.  National  Council  of  De¬ 
fense,  in  charge  of  highway  matters  in 
Oregon,  Washington  and  Idaho. 

E.  L.  Collette,  assistant  engi¬ 
neer  of  the  St.  Louis-San  Francisco  Ry. 
at  Springfield,  Mo.,  has  been  appointed 
district  engineer  at  the  same  point.  He 
succeeds  P.  J.  Neff,  whose  appointment 
as  engineer  for  the  corporation  was 
noted  in  these  columns  last  week. 

C.  Loomis  Allen  has  retired 
from  the  firm  of  Allen  &  Peck,  Inc., 
engineers  and  managers  of  public 
utilities,  Syracuse,  N.  Y.  and  Baltimore. 
The  name  of  the  firm  has  been  changed 
to  Peck-Shannahan-Cherry,  Incorpor¬ 
ated. 

H.  Rettinghouse,  chief  en¬ 
gineer  of  the  Chicago,  St.  Paul,  Minne¬ 
apolis  &  Omaha  Ry.,  has  received 
jurisdiction  over  the  St.  Paul  Union 
Depot.  ^ 

GeoAge  Hutchinson,  super¬ 
intendent  of  construction  of  the  Chicka¬ 
saw  Shipbuilding  Co.,  Mobile,  Ala.,  has 
been  promoted  to  assistant  general 
superintendent. 

A.  D,  Butler,  city  engineer  of 
Spokane,  Wash.,  has  been  granted  leave 
of  absence  to  enter  the  service  of  the 
War  Department  at  Washington  as  a 
civilian  engineer.  It  is  expected  that 
Mr.  Butler  will  be  commissioned  later, 
probably  for  duty  overseas. 

Charles  F.  Losh  has  been 
appointed  valuation  engineer  of  the 
Norfolk  &  Western  Railway. 

N.  W.  Downs,  assistant  chief  en¬ 
gineer,  Board  of  Education,  Kansas 
City,  Mo.,  has  received  leave  of  ab¬ 
sence  to  enter  Government  service  in 
construction  work,  with  headquarters 
in  Washington,  D.  C. 

W.  J.  Bergen,  first  assistant  to 
the  chief  engineer  of  the  New  York, 
Chicago  &  St.  Louis  R.R.,  has  been  ap¬ 
pointed  chief  engineer  of  the  corpora¬ 
tion,  with  headquarters  at  Cleveland. 
Mr.  Bergen  was  born  in  1872  and  was 
graduate  from  Rensselaer  Pol5rtechnic 
Institute  in  1897.  From  1899  to  1901 


he  was  with  the  Burlington  &  Missouri 
River  Ry.,  most  of  the  time  as  division 
engineer  on  construction.  In  1901  he 
went  to  the  New  York,  Chicago  &  St. 
Louis  R.R.,  as  assistant  engineer.  In 
1907  he  was  made  chief  supervisor  of 
track,  and  later  in  the  same  year  he 
was  promoted  to  first  assistant  to  the 
chief  engineer. 

J .  W .  Reid,  bridge  engineer  of 
the  Chicago  &  Alton  R.R.,  has  resigned 
to  enter  the  service  of  the  Robins  Con¬ 
veying  Belt  Co.,  Chicago. 

Virgil  Lee,  formerly  of  the 
county  surveyor’s  office,  Madison 
County,  Indiana,  has  been  appointed 
city  engineer  of  Anderson,  Ind. 

Harry  C.  Lea,  formerly  director 
of  public  works,  Aspinwall,  Penn.,  is 
now  connected  with  the  United  States 
Ordnance  Department,  Pittsburgh  dis¬ 
trict. 

J.  E.  Johnson,  division  engi¬ 
neer  of  the  Michigan  Central  R.R.,  at 
St  Thomas,  Ontario,  has  resigned  in 
order  to  enter  private  business. 

G.  W.  Smith,  assistant  chief  en¬ 
gineer,  Nash  Motors  Co.,  Kenosha, 
Wis.,  is  now  chief  inspector  of  the  mo¬ 
tors  division.  Quartermaster  Corps,  U. 
S.  A.,  with  headquarters  at  Detroit. 

J.  R.  Caswell  has  been  ap¬ 
pointed  division  engineer  of  the  Cana¬ 
dian  Pacific  Ry.  at  London,  Ont. 


Obituary 


Capt.  Kirby  Baldwin  Slep- 
P  Y,  Corps  of  Engineers,  formerly  an  en¬ 
gineer  on  the  Los  Angeles  aqueduct,  has 
been  killed  in  action  in  France.  Cap¬ 
tain  Sleppy  entered  the  officers’  train¬ 
ing  camp  at  the  Presidio,  San  Fran¬ 
cisco,  a  month  after  the  United  States 
declared  war.  He  joined  the  Engineer 
Corps  of  California,  a  volunteer  or¬ 
ganization,  in  1917,  and  was  a  member 
of  the  Military  Engineers’  Association 
of  Los  Angeles.  He  went  to  the  train¬ 
ing  camp  at  the  Presidio  as  a  first  lieu¬ 
tenant  and  was  graduated  as  a  cap¬ 
tain.  He  had  been  in  .France  about 
seven  months.  Before  going  to  Los 
Angeles,  he  was  engineer  for  the  South¬ 
ern  Sierras  Power  Co.  Captain  Sleppy 
was  a  graduate  of  the  University  of 
Pennsylvania. 

Lieut.  Arthur  K.  Atkin, 
who  was  an  engineer  with  offices  at  87 
Wall  St.,  New  York  City,  at  the  time 
war  was  declared,  has  died  of  wounds. 
Lieutenant  Atkin  was  a  graduate  of 
the  Plattsburg  officers’  training  camp, 
and  for  several  months  afterward  was 
stationed  on  Governors  Island.  He 


Vol-  d  \*o.  !(, 

went  overseas  in  Company  L,  th  In 
fantry,  “Rainbow”  Division!  on  his 
arrival  in  France  he  was  trn  .sferred 
to  the  126th  Infantry.  He  was  a  grad¬ 
uate  of  the  Massachusetts  Inst  fate  of 
Technology. 

Lieut.  Frank  Dickii;  of  in- 
dianapolis,  Ind.,  who  was  with  the  en¬ 
gineers  at  Chateau  Thierry  and  was 
afterward  ordered  home  for  instruc¬ 
tion  duty,  died  of  pneumonia  on  Oct. 
at  Camp  A.  A.  Humphreys,  Virginia. 
He  was  26  years  old  and  became  an  of¬ 
ficer  after  attendance  at  the  officers’ 
training  camp  at  Fort  Sheridan,  11- 
linois.  He  had  been  in  France  for  five 
months. 

Raymond  R.  Hill,  construction 
engineer,  Arnold  Co.,  Chicago,  died 
Oct.  5  while  engaged  on  war  work  at 
Schenectady,  N,  Y.  He  was  41  years 
old.  From  1905  to  1910  he  was  super¬ 
intendent  of  bridges  and  buildings  for 
the  Metropolitan  Street  Railway  Co., 
Kansas  City,  Mo.,  leaving  this  position 
to  superintend  the  construction  of  the 
Dallas-Oak  Cliff  Viaduct.  In  1912  he 
rebuilt  the  Kaw  River  Bridge  at  Kan¬ 
sas  City,  for  the.  Missouri  Pacific  R.R.. 
and  the  following  year  had  charge  of 
construction  of  deep  river  piers  for  a 
bridge  over  the  St.  Francis  River  at 
Riversville,  Que.  Later  he  installed  a 
water-works  intake  for  Hamilton,  Ont., 
and  also  an  intake  pipe  for  the  Na¬ 
tional  Steel  Car  Co.,  into  Hamilton 
Bay.  Mr.  Hill’s  most  recent  work  was 
in  the  reconstruction  of  the  Pullman 
shops  at  Pullman,  Ill.,  for  the  Arno 
Company. 

Capt.  N.  Simonson,  president, 
and  Perry  A.  Clapper,  secretary  and 
treasurer  of  the  American  Construc¬ 
tion  Co.,  lost  their  lives  as  the  result 
of  an  automobile  accident,  while  re¬ 
turning  from  a  business  trip  Sept.  26. 
Mr.  Clapper’s  death  occurred  the  day 
after  the  accident  and  Captain  Simon¬ 
son  died  Oct.  3. 

Charles  A.  Miller,  city  en¬ 
gineer  of  Oregon  City,  Ore.,  died  re¬ 
cently  at  his  home  in  that  city.  Mr. 
Miller  became  city  engineer  of  Oregon 
City  in  1915;  before  that  time  he  was 
connected  with  the  Portland-Eugene  & 
Eastern  Ry.  He  had  been  associated 
with  railroad  engineering  work  in  the 
Northwest  for  a  number  of  years,  and 
was  engaged  in  the  construction  of  the 
Tacoma  street  railways  and  the  Willa¬ 
mette  Falls  Ry.,  being  superintendent 
of  the  latter  for  22  years. 

H.  W.  Belnap,  chief  of  the 
bureau  of  safety  of  the  Interstate  Com¬ 
merce  Commission,  died  Oct.  12  in 
Washington. 

Wallace  B.  Lindsay,  head  of 
the  electrical  engineering  department 
of  Ingersoll-Rand  &  Co.,  died  of  pneu¬ 
monia  at  his  home  in  New  York  City 
Oct.  10. 
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American  Potash  Challenges 
German  Competition 

Recovery  as  Byproduct  from  Cement 

and  Iron  Plants  Will  Give  Larfje 
Tonnage  and  Revenue 

That  the  cement  industry  of  the 
United  States  alone  is  capable  of  pro¬ 
ducing  from  80,000  to  100,000  tons  of 
potash  annually  is  indicated  by  data 
and  estimates  furnished  in  a  report  by 
the  bureau  of  soils,  Department  of  Ag¬ 
riculture.  It  is  also  possible  for  a 
3,000-bbl.  cement  plant  to  realiz3  a 
profit  of  almost  $500,000  annually  in 
the  recovery  of  potash  from  waste 
gases.  Similar  indications  come  from 
investigations  made  in  blast  furnaces. 

German  Resources 

Germany’s  immense  deposits,  the  pot¬ 
ash  content  of  some  of  which  run  as 
high  as  16%,  the  predatory  actions  by 
its  government  and  industrial  finan¬ 
ciers,  together  with  subsidies  and  other 
efforts  to  control  the  industry  in  the 
years  preceding  the  war,  reduced  the 
whole  world  to  almost  an  economic  de¬ 
pendency  on  Germany  for  this  impor¬ 
tant  product.  Basing  her  belief  on  the 
immense  supply  she  has,  and  her  abil¬ 
ity  to  produce  it  at  less  cost  than  others, 
and  on  the  idea  that  the  other  coun¬ 
tries  of  the  world  will  not  be  able  to 
produce  potash  in  sufficient  quantities 
for  their  home  demand  so  'that  of 
necessity  she  will  be  able  to  enter  those 
markets,  she  hopes  to  be  able  to  regain 
her  place  in  commerce  after  the  war. 
The  Stassfurt  mines  in  Germany  are 
easily  able  to  produce  sufficient  potash 
to  supply  the  needs  of  the  whole  world, 
and  the  extent  to  which  she  dominated 
the  world’s  markets  prior  to  the  war 
is  illustrated  by  the  British  supply  in 
1913.  The  total  imports  were  valued 
at  approximately  $6,600,000,  of  which 
almost  $4,500,000,  or  66%,  was  im¬ 
ported  from  Germany.  The  nearest 
competitor  was  France,  with  somewhat 
more  than  $900,000,  or  about  14%. 

The  chief  demand  for  the  material 
arises  in  the  need  for  potash  fertiiiz«3r 
in  agriculture  and  in  the  manufacture 
of  explosives.  The  lead  held  by  Ger¬ 
many  in  the  manufacture  of  optical 
goods  is  also  due  to  the  highly  developed 
potash  industry  of  that  country.  These 
industries,  as  well  as  the  dye  indus¬ 
tries,  have  been  developed  in  this  coun¬ 
try  and  Great  Britain  since  the  out¬ 
break  of  the  war,  and  the  strides  made 
in  these  respects  will  in  themselves 
be  the  source  of  a  considerable  demand, 
to  which  the  cement  industries  and  the 
blast  furnaces  will  look  for  the  con- 
•‘‘umption  of  their  byproducts. 

The  acute  shortage  experienced  in 
Great  Britain  at  the  outbreak  of  the 


war  led  that  country  to  study  the  prob¬ 
lem  immediately,  and  it  was  found  that 
by  the  addition  of  small  proportions  of 
common  salt,  involving  but  a  slight 
increase  in  cost,  into  the  blast  furnace 
workings  made  the  potash  present  in 
the  ore  obtainable  from  the  emerging 
gases  as  potassium  chloride  without 
injury  to  the  pig  iron  product.  It 
was  found  that  the  British  furnaces 
were  capable  of  producing  50,000  tons 
of  potash  salt  per  annum,  or  enough  to 
supply  practically  the  entire  needs  of 
the  country. 

The  recovery  of  potash  as  a  byprod¬ 
uct  from  cement  mills  in  the  United 
States  was  studied  and  developed  first 
at  the  Riverside  Portland  Cement  Co.’s 
plant  in  California.  A  process  was  in¬ 
stalled  to  abate  the  dust  nuisance,  the 
varying  fineness  of  the  precipitates  of 
which  led  to  the  study  of  the  composi¬ 
tion  of  the  dust  and  to  the  discovery 
of  the  high  alkaline  content.  The  first 
study  and  development  of  the  process 
of  recovering  the  potash  from  blast  fur¬ 
nace  gases  was  made  in  eastern  Penn¬ 
sylvania,  particularly  at  the  South 
Bethlehem  plant  of  the  Bethlehem  Steel 
Company. 

An  Economic  Weapon 

Interest  in  the  various  processes 
will  increase,  it  is  believed,  as  the  coun¬ 
try  realizes  the  economic  weapon  avail¬ 
able  against  Germany  and  her  highly 
organized  industry.  England  and 
France  are  alive  to  the  situation  and 
are  developing  their  resources  to  the 
utmost.  The  prospects  for  the  by¬ 
product  industry  are  largest  in  the 
South,  where  the  iron  ore  and  other 
raw  materials  lend  themselves  to  the 
possibility  of  a  large  output,  and  the 
demand  for  potash  fertilizer  in  the 
cotton  fields  in  the  neighborhood  makes 
a  market  close  at  hand.  The  high  de¬ 
velopment  of  byproducts  in  other  in¬ 
dustries,  and  the  advantages  those  in¬ 
dustries  have  reaped  from  them,  the 
value  of  this  byproduct  in  stabilizing 
the  industry  from  which  it  is  derived, 
as  by  enabling  iron  furnaces  to  stay  in 
blast  at  a  time  when  the  main  demand 
is  low,  give  the  new  industry  a  large 
economic  value,  according  to  authorities 
who  are  studying  the  problem. 

Texas  Company  Rearranges  Its 
Organization 

Announcement  was  made,  effective 
Oct.  1,  that  that  part  of  the  Texas 
Co.’s  asphalt  and  road-oil  business 
heretofore  conducted  in  the  name  of  its 
special  agent,  John  Baker,  Jr.,  will  in 
the  future  be  conducted  in  the  name 
of  the  Texas  Co.  asphalt  department. 
Present  offices  and  organization  of  the 
John  Baker,  Jr.  Co.,  will  be  retained. 


Alien  Property  Custodian  Urges 
Closer  Cooperation 

Cooperation  in  the  work  of  uncover¬ 
ing  money  and  property  of  enemy  char¬ 
acter,  by  readers  of  Engineering  News- 
Record,  is  urged  by  A.  Mitchell  Palmer, 
United  States  alien  property  custodian. 
He  requests  that  any  information  re¬ 
garding  the  enemy  interests  in  any 
activity  be  forwarded  immediately  to 
Francis  P.  Garvan,  director  of  the  bu¬ 
reau  of  investigation.  Alien  Property 
Custodian  Office,  Washington,  D.  C\ 
Mr.  Palmer  asks  that  even  if  the  in¬ 
formation  is  only  rumor  it  should  be 
reported.  Clews  to  many  important 
enemy  interests  have  been  obtained  in 
this  way.  The  money  realized  from  the 
sale  of  enemy  property  is  invested  in 
Liberty  Bonds,  and  is  made  to  fight 
for  our  country,  instead  of  against  it. 
The  trading  with  the  enemy  act  re¬ 
quires  the  reporting  of  property  rights 
and  claims  of  every  kind,  tangible  and 
intangible,  bonds,  notes,  money,  securi¬ 
ties,  lands,  indebtedness,  and  accounts 
receivable. 

Manufacturers  as  Special  Assis¬ 
tants  to  Chief  of  Ordnance 

The  War  Department  has  appointed 
two  prominent  manufacturers  as  spe¬ 
cial  assistants  to  the  Chief  of  Ordnance. 
They  are  W.  W.  Coleman,  president  of 
the,  Bucyrus  Co.,  South  Milwaukee, 
Wis.,  one  of  the  largest  producers  of 
steam  shovels  and  dredges,  and  T.  H. 
Symington,  a  member  of  the  firm  of 
Symingfton- Anderson  Co.,  Rochester,  N. 
Y.,  iron  and  steel  manufacturers. 

Mr.  Coleman  will  have  charge  of  all 
matters  connected  with  the  production 
of  cannon  carriages,  their  appurte¬ 
nances  and  accessories,  and  will  follow 
the  production  of  these  munitions 
through  the  stages  of  design,  produc¬ 
tion  and  supply.  Mr.  Symington  will 
have  similar  charge  of  artillery  ammu¬ 
nition  metal  parts,  etc. 

Epidemic  Causes  Postponement 
of  War  Conference 

Notice  has  been  received  from  the 
American  Supply  and  Machinery  Manu¬ 
facturers’  Association  that  its  pro¬ 
posed  war  service  conference,  which 
was  to  have  been  held  at  Atlantic  City 
Oct.  22  must  be  indefinitely  postponed 
on  account  of  the  prevalence  of  in¬ 
fluenza  in  New  Jersey  and  at  Atlantic 
efty.  Owing  to  the  gravity  of  the  sit¬ 
uation,  the  health  authorities  of  the 
state  and  city  felt  that  it  was  impos¬ 
sible  to  grant  permission  to  hold  the 
conference,  and  the  association  an¬ 
nounces  that  the  various  members  will 
be  advised  later  as  to  plans  to  prevent 
the  slowing  up  of  war  activities  by  this 
decision. 


Auto  Manufacturers  Approaching  or  on  a  trailer  for  transportation  else¬ 
where.  The  tractor  also  being  equipped 
with  a  spring  draw-bar  coupler  at  the 
rear  of  the  frame,  it  is  therefne  pos¬ 
sible  to  load  trailers  by  means  of  the 
electric  crane  and  then  haul  tiivso  trail¬ 
ers  electrically  to  another  point  and 
xinload  them. 

Locomotive  or  overhead  cranes  are 
not  always  available  at  just  the  place 
where  it  is  necessary  to  handle  mate¬ 
rial  at  a  given  time,  and,  even  if  avail¬ 
able,  they  cannot  always  be  trans¬ 
ported  quickly  from  one  point  to  an¬ 
other  as  can  a  crane  tractor  of  this 
type.  It  is  manufactured  by  the 
Walker  Vehicle  Co.,  New  York  City. 


That  the  automobile  manufacturers 
Searches  by  Division  of  Military  qJ  jjjg  United  States  are  rapidly  reach- 
Aeronauth^s  Disclose  Large  j^ig  ^  1009t>  war  basis,  as  suggested 

Stores  Apparently  Lost  by  the  War  Industries  Board  recently. 

The  Division  of  Military  Aeronautics  indicated  in  reports  ma^  to  ^e  Na- 
has  turned  up  since  Aug.  6  a  surplus  ““nal  Automobile  Chamber  of  Conrj- 
of  supplies  worth  $10,000,000  which  was  «  recent  meeting.  The  rej^rt 

apparently  lost,  and  its  examiners  have  shewed  that  contracts  for  ^v- 

not  yet  finished  their  task.  The  sup-  Z  ^ 

plies  already  listed  include  typewrit-  000,000  have  been  taken  by  the  motor- 

ers,  motor  cars,  motor  trucks,  oil,  lum-  u-  #  #  *1.  * 

ber,  wood,  iron  and  steel-working  ma-  ^  C  Ranch,  chief  of  ^e  automotive 
chines,  motorcycles,  building  materials.  Products  section  of  the  War  Industries 
airplanes,  and  about  everything  in  the  explained  the  new  priority  rul- 

accessory  line,  from  screw  eyes  to  stove  that  will  govern  the  produc^on  of 

automobiles  and  automobile  trucks. 

The  division  of  the  General  Staff  ^he  production  of  trucks  has  been  lim- 
which  is  carrying  on  this  investigation 

and  has  accomplished  this  task  is  18  months  which  ended  July  1  last,  with 
known  as  the  surplus  inactive  supply  the  understanding  that  no  trucks  are 
service,  purchase  and  storage  branch.  ^  ^  absolutely  essen- 

purchase,  storage  and  traffic  division  of  ***  nes. 

the  General  Staff.  It  has  branches  in  ^  TJie  general  war  condition  of  the  in¬ 
most  of  the  bureaus  of  the  War  De-  dustry,  the  need  for  good  roads  to 

partment  and  the  object  of  their  work  expedite  transportation,  and  the  growth  m  charge  of  the  Chica^  office,  has  been 

is  to  utilize  duplicate  supplies  pur-  the  rural  motor  express,  were  also  transferred  to  the  plant  at  Niagara 
chased  through  the  unavoidable  lack  of  d^cussed.  Falls,  and  placed  in  charge  of  the  office, 

organization  in  the  emergency  and  rush  The  pipe  order  from  the  United 

at  the  beginning  of  the  war.  These  States  to  the  Continental  Pipe  and  Mfg. 

surplus  supplies,  as  fast  as  they  are  Mobile  Crane  on  Electric  Tractor  Co.  involving  230,000  ft.  of  wood-stave 

found,  are  listed,  and  through  a  system 
of  trade,  transfer  and  sale,  either  put 
to  use  in  the  department  or  sold  in  the 
public  market.  The  Division  of  Mili¬ 
tary  Aeronautics  has  already  turned 
over  to  the  Surplus  Inactive  Supply 
Service  property  amounting  to  more 
than  $2,000,000,  which  none  of  its  own 
branches  could  use. 

Construction  Material  Found 

Among  the  material  found  and  im¬ 
mediately  put  to  use  was  4,500,000  feet 
of  H-in.  rope.  The  present  demand  for 
rope  is  exceedingly  great,  and  specifi¬ 
cations  were  changed  in  order  to  take 
advantage  of  this  “find.”  Another  con¬ 
signment  that  was  found  and  imme¬ 
diately  put  to  use  was  500  pairs  of  field 
glasses,  worth  $37,500.  These  were 
found  in  a  supply  depot  at  Omaha,  and 
other  emergency  supplies  to  the  value 
of  $75,000  were  discovered  in  this  same 
station  and  immediately  shipped  over¬ 
seas.  Other  surplus  supplies  found  in¬ 
cluded  seven  carloads  of  iron,  steel  and 
woodworking  machinery  found  in  a 
supply  depot  at  Hampton,  Va.  In  one 
of  these  cars  was  a  wire-testing  ma¬ 
chine  badly  needed  in  France.  Five 
thousand  steel  drums  also  wanted  for 
oil  containers  were  discovered  in  a  pri¬ 
vate  storage;  although  they  were  not 
the  property  of  the  Government  they 
were  put  into  immediate  use  and  the 
owner  was  paid  for  them. 


Business  Notes 


Trade  Pubucations 


Pulverized  Fuel  Mixer  Operates 
Under  6-Ounce  Pressure 
The  feeding  mixer  for  pulverized 
coal  illustrated  and  described  on  p.  693 
of  the  last  issue  of  Engineering  News- 
Record  operates  under  6-oz.  pressure 
and  not  under  6-lb.  pressure  as  noted. 


ELECTRIC  TRACTOR  AND  CRANE  IN  OPERATION 
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